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(57) L 'invention porte sur des composes pr^sentant une 
activity agoniste de ropiolde kappa, sur des 

compositions les contenant et sur leurs methodes 
d'utiiisation comme analg^siques. Ces composes, de 
formules (I), (II), (III) et (IV) pr^sentent une structure 
dans laquelle X, X^. X^, X^, Xg, Rj, R3, R4; et Y, 

Z et n sont decrits dans la description. 



(57) Compounds having kappa opioid agonist activity, 
compositions containing them and method of using them 

as analgesics are provided. The compounds of formulae 
(I), (II), (III) and (IV) have the structure wherein X, X^, 

X5, Xj, Xg, Rj, R3, R4; and Y, Z and n are as 

described in the specification. 
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(57) Abstract 



Compounds having kappa opioid agonist activity, compositions containing them and metiiod of using diem as analgesics are provided. 
The compounds of fonnulae (I), 01), (ido and GV) liave die structure wherehi X, X4, Xs* X7, X9; Ri, 1^ R3, R4; and Y, Z and n are as 
described in the specificadon. 
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WHAT IS CLAIMED IS ; 

I . A compound of the formula I or a pharmaceutically acceptable salt thereof 



n = 1-3; 

Ri and Ra are independently = Ch% ;-(CH2)m. where m = 
4-8, -CH2CH(OH)(CH2)2-; -CH2CH(F)(CH2)2-: 
-(CH2)20(CH2)2-: or -(CH2)2CH=CHCH2-; 
Ar = unsubstituted or mono-, or dl-substltuted phenyl 
wherein said substituents are selected fronnthe group 
consisting of halogen, OCl-fe. SO2CH3. CF3, amino,alkyl, 
and 3,4-dichloro; benzothiophenyl; benzofuranyl; naphthyl; 
diphenyl methyl; or 9-fIuorene; 



Zis 

10 -P(0)(0Bn)2; -P(0)(0H)2; -(CH2)pC(0)NH0H; -(CH2)pC02H; -SO2CH3; - SO2NH2; 
-CO(CH2)pCH(NH2)(C02H); -COCH(NH2)(CH2)pC02H; -CO2CH3; -CONH2; 
.(CH2)pO(CH2)pC02H; -(CH2)pO(CH2)pCONHOH; -(CH2)plSlHS02CH3; - 
(CH2)pNHC(S)NHCH(C02H)(CH2)pC02H; -(CH2)pS03H; or 



Z 




5 



(I) 



wherein 



H 




N N 



15 



20 



orZ is 
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10 




wherein 



p = 0-20; 

R3 = -H or -Ac; 

Xa = -CO2H; -NHSO2CH3; NHP(0)(0Bn)2; NHP(0)(0H)2; 
-0P(0)(0Bn)2; or 0P(0)(0H)2; 

X and Y are independently 

-CH2NHSO2CH3, -CH2NHP(0)(OBn)2, -CH2NHP(0)(OH)2. -CH20P(0)(OBn)2, 

-CH20P(0)(OH)2. -(CH2)qO(CH2)qC02H. -(CH2)qO(CH2)qS03H. 

-(CH2)qO(CH2)qCHNHOH. 
-CH2NHC(S)NHCH(C02H)(CH2)qC02H. or 



,NHFU 

CH2- ' 

X3 



IS wherein 
q=l-20 
r= 1-20 
R4 = -H or -Ac 

X3 = -CO2H; -NHSO2CH3: -NHP(0)(0Bn)2: 
-NHP(0)(0H)2: -0P(0)(0Bn)2; or 
-0P(0)(0H)2 



20 2. The compound according to claim 1 selected from the group consisting of: {4-[l-(3,4- 
Dichlorophenyl)acetyl-2R-(l~pyrroUdinyl)-methyl]piperazinyl} acetic acid; [l-(3,4- 
Dichlorophenyl)acetyl-4-methanesiilfonyl-2R-( 1 -pyrrolidinyl)methyl]piperazine; [4-S- Aspartic 
acid-a-amido- 1 -(3,4-dichlorophenyl)acetyl-2R-( 1 -pyrrolidinyl)methyl]piperazine; MethyI-[2R- 
(O-2-acetic acid)hydroxymethyl-4-(3,4Hiichlorophenyl)acetyl-3R-(l-pynx)Kdinyl)nieA^ 

25 piperazinecarboxylate; Methyl-[2R-(0-S-aspartic acid-a-acetyl)hydro3QTOethyl-4-(3,4- 

dichlorophenyl)acetyl-3R-( 1 -pyrrolidinyl)methyl]- 1 -piperazinecarboxylate; Methyl-[4-(3,4- 
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dichIorophenyl)acetyl-2R-<N-methanesuIfonaniido)aixim - 
piperazinecarboxylate; MethyI-{4-[3,4-Kiichlorophenyl]acetyl-3R-[l -pyrrolidm 
[N-(succinic acid-2S-thioureido)]aniinomethyl}-l -piperazinecarboxylate; Methyl-[2S-(0-2- 
acetic acid)hydro3ormethyM-(3,4-dichlorophenyl)acetyl-5R-( 1 -pyrrolidinyl)methyl]- 1 - 
5 piperazinecarboxylate; Methyl-[2S-(0-S-aspartic acid-a-acetyl)hydroxymethyl-4-(3,4- 

dichlorophenyl)acetyl-5R-( 1 -pyrroIidinyl)methyl3- 1 -piperazinecarboxylate; Methyl- [4-(3 ,4- 
dichlorophenyI)acetyl-2S-(N-niethanesulfonaniido)an3inonie&^ -pyrrolidinyl)methyl]-l - 

piperazinecarboxylate; Methyl-{4-[3,4-dicWorophenyl]acetyl-5R-[l-pyn*oK^^ 
psr-(succinic acid-2S-thioiireido)]aniinomethyl}-l -piperazinecarboxylate; Methyl-[2R-(0-2- 
10 acetic acid)hydroxyniethyl-4-(3,4-dicWorophenyl)acetyl-5R-(l -pyn:oHdinyl)methyy 

piperazinecarboxylate; Methyl-[2R-.(0-S-aspartic acid-.a-acetyI)hydroxymethyl-4-(3,4- 
dichlorophenyl)acetyl-5R-(l -pyrrolidinyl)methyl]-l -piperazinecarboxylate; Methyl-[4-(3,4- 
dicMorophenyI)acetyl-2R-(N-niethanesulfonanudo)an3inoniBthyl-5 

piperazinecarboxylate; and Methyl-{4-[3,4-dichlorophenyl]acetyl-SR-[l-pyrroIidinyl]methyI- 
15 2R-[N-(succinic acid--2S-thioureido)]aminoniethyl}-l-piperazinecarbo?Q^]ate. 

3. A compound according to claim 1 selected firom the group consisting of: 

(7?)-4-(Phenylmethyl)- 1 -[(3,4-dichlorophenyl)acetyl]-2-.[( 1 -pyrrolidinyl)methyl]pipera2ine 
20 hydrochloride; 

(J?)-l -[(3,4-DicUorophenyI)ace1yI]-2-[(l -pyrrolidinyl)niethyl]piperazine 
hydrochloride; 

25 (i?)-4-Methanesulfonyl-l-[(3,4-d!chlorophenyl)acetyI]-2-[(l-pyrrolidiiQr^^ -piperazme ' 

hydrochloride; 

(ij).4.t.Butyl-acetyl- 1 -[(3,4-dichlorophfimyI)acetyl]-2-[( 1 -pyrroIidinyl)methyl]- 
piperazine; 

30 

(/?)-4-[(3,4-dicWorophenyl)acetyl]-3-[(l-pyrroKdinyl)methyl]-l-piperazm 
dihydrochloride; 

(R)-4- N-t-Boc-D-aspartic acid-p-ben^l ester-l-[(3,4-dichlorophenyl)acetyl]-2-[(l- 
35 pyrrolidinyl)methyl] -piperazine; 

(J?)-4-Aspartic acid- 1 -[(3,4-dichlorophenyl)acetyl]-2-[( 1 -pyrrolidinyl)methyl]-pipei:azine 
dihydrochloride; 

40 (/?)-4-Acetyl-l-[(3,4-dichlorophenyl)acetyl]-2-[(l-pyrrolidinyl)methyl] -piperazine 
hydrochloride; 
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(/e)-4-(Diel±ioxyphosphomte)- 1 -[(3 ,4-dicWorophenyl)acetyy 
piperazine hydrochloride; 

(/2)-4-Trifluoroacetyl-l-[(3,4-dicWorophenyl)acetyl]-2-[(l-^ 
* 5 hydrochloride; 

^ (i?)-4-[(3,4-Dichlorophenyl)acetyri-3-[(l-pyrrolidmyl)methyl] -l-piperazinecarboxaniide 

hydrochloride; 

10 (i?)-^[(3,4-Dichlorophenyl)acetyl]-3-[(l-pyn-oHdmyl)niethyq -l-piperazinecarboxaldehyde 
hydrochloride; 

(^)"4-[(3,4-Dicmorophenyl)acetyl]-3-[(l-pyn:oKdinyl)methyq -l-piperazme-sulfonaniide 
hydrochloride; 

15 

(i?)-4-(4-^MethyphenylsuIfoiiyl>l-[(3,4HlicMoTophenyI)acet^^^ 
piperazine hydrochloride; 

(i?,SM-MethanesuIfonyl-l-[(3,4-dicWorophenyl)acetyq -piperarfne 
20 hydrochloride; 

(i?,iS)-4-Methanesulfonyl-l -[(4-methylsulfonylpheny^ -pynolidinyl)- 
niethyljpiperazine hydrochloride; 

25 (i?,iS)-4-Methanesulfonyl- 1 -[(2-mtrophenyr)acetyl]-2-[( 1 -pyrrolidinyl>methyripiperazine 
hydrochloride; 

(i?,5)-4-Methanesulfonyl- 1 -[(4-trifluoron»thylphenyl)acetyI]-2-[(l -pyrrolidinyl)- 
methyl]piperazine hydrochloride; - 

30 

(/?,iS)-4-Methanesulfonyl- 1 -[(3-indolylacetyl]-2-[( 1 -pyrrolidinyI)-methyl]piperazine 
hydrochloride; 

(i?,S)-Methyl 4.[(4-methylsulfonylphenyl)acetyl]0-t(l-pyrroUdinyl)-niet^ 
35 pq>erazinecarboxylate hydrochloride; 

(if,iS)-Methyl 4-[(4-trifluoromethylphenyl)acetyl]-3-[(l-pyrroKdinyO-inethyl]-l - 
ptperazinecarboxylate hydrochloride; 

40 (i?,iS)-Methyl 4-[(3-indolyl)acetyl]-3-[(l-pyrroUdinyl)-methyl]-l-piperazine-car^ 
hydrochloride; 

(i?,S)-Methyl 4-[(2-mtrophenyl)acetyl]-3-[(l -pyrroKdinyl)-m 
hydrochloride; 

45 

(iJ,S)-Methyl 4-[(2-ineliiO30phenyl)acetyl]-3-[(l -pyrroKdinyl)-methyl]- 
carbo3Qrlate hydrochloride; 

-121- 



wo 97/32857 



CA 02240728 1998-06-17 



PCT/US97/03353 



(i?,iS)-Me%1 4-[(2-ammophenyl)acetyl]-3-[(l -pynroUdinylV^ 
dihydrochloride; 

5 (i?,S)-4- Acetyl- 1 -[(4-inethylsulfonylphenyl)acetyl]-3-[( 1 -pyrroBdmyl)-methyl]-pipera2ine 
hydrochloride; 

(i?,5)-4- Acetyl- 1 -(4-trifluoromethylphenyl)acetyl]-3-[(l -pyrroIidmyl>methyI] 
piperazinecarboxylate hydrochloride; 

10 

(/?,5)-4-Acetyl-l-[(2-trffluoromethylphenyl)acetyl]-3-[(l-pyrroBdmylV^ 
piperazinecarboxylate hydrochloride; 

(7f,iS)-4-Acetyl-l-[(3-nitrophenyl)acetyll-3-[(l-pyrroKdinyl)-methyQ^^ 
15 hydrochloride; i- 

(ii,5)-4-Acetyl-l-[(2-mtrophenyl)acetyl]-3-[(l-pyrroKdinyI)^^ 
hydrochloride; 

20 (i?,iS)-4-Acetyl-l-[(4-nitrophenyl)acetyl]-3-[(l-pyiTolid% 
carboxylate hydrochloride; and 

(i?,S)-4-(Phenylmethyl)-l-[(4,5,KiicMoro-2-nitrophenyl^^ 
pyrrolidinyl)methyl]piperazine dihydrochloride. 

25 

4. A pharmaceutical cotnposition comprising a compound of claim 1 in a pharmaceutically 
acceptable carrier. 

5. A pharmaceutical composition connprising a compound of claim 2 in a pharmaceutically 
30 acceptable carrier. 

6. A pharmaceutical composition conq>rising a compoimd of claim 3 in a pharmaceutically 
acceptable carrier. 

35 7. A method of treating hyperalgesia in a patient conq}ris]ng administering to said patient 
an effective amount of a conq)ound of claim 1. 

8. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amoimt of a compound of claim 2. 

40 

9. A method of treating hyperalgesia in a patient con5)rising administering to said patient 
an effective amount of a compound of claim 3. 

10. A method of treating hyperalgesia in a patient comprising administering to said patient 
45 an effective amount of the pharmaceutical composition of claim 4. 
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11. A method of treating hyperalgesia in a patient conqsrising adnunistoing to said patient 
an effective amount of the pharmaceutical composition of claim 5. 

12. A method of treating hyperalgesia in a patient conG^rising administering to said patimt 
5 an effective amount of the pharmaceutical composition of claim 6. 

13. A pharmaceutical conQX>sition comprising a compound of claim 1 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pfaaimaceutically 
acceptable carrier. 

10 

14. A pharmaceutical composition comprising a compound of claim 2 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

IS IS. A pharmaceutical composition comprising a compound of claim 3 and an antibiotic, 
antiviral, antifimgal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

16. A compound of the formula II or a pharmaceutically acceptable salt thereof 

20 

X6 




wherein 

n = 1-3; 

Ri and R2 are independently = Chfe ;-(CH2)m. where m = 
4-8. -CH2CH(OH)(CH2)2-: -CH2CH(F)(CH2)2-; 
-(CH2)20(CH2)2-; or -(CH2)2CH=CHCH2-; 
Ar = unsubstituted or mono-, or dl-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen. OCht. SO2CH3, CF3, amino,alkyl, 
and 3,4-dichloro; benzothiophenyl; benzofuranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 

25 
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X4 and X5 are independently 

.OP(OXOBn)2; -OP(0)(OH),; -CQzH; -SO3H; -SO3H; .0(CH2)nC02H; 
-NHSO2CH3; -CONH(CH2)sC02H; or -S02NH(CH2)sC02H; wherein 
s=1.5 

or X4 and X5 are independently 



wherein 

t=1-20 

R5 = -H or -Ac 

Xe = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
"NHP(0)(0H)2; -0P(0)(0Bn)2; or 
.0P(0)(0H)2. 

5 

17. The compound according to claim 16 selected from the group consisting of: (±)-2- 
(3 ,4-dichIorophenyl)-N-methyl-N- 1 -[ 1 ,2,3 ,4-tetrahydro-5-(0-2-acetic acid)-hydroxy-2--( 1 - 
pyrrolidinyl)naphthyl]acetanude; (±)-2-(3,4-dichlorophenyl)-N-methyl-N-l-[l,2,3,4- 
tetrahydro-7-(0-2-acetic acid)-hydroxy-2-(l-pyrrolidinyl)naphthyl]acetamide; (±)-2-(3,4- 

1 0 dichlorophenyl)"N-methyl-N- 1 -[ 1 ,2,3,4-tetraIiydro-7-(N->metfaa]iesulfbnamido)-anim 1 - 
pyrrolidinyl)naphthyl}acetamide; (±)-2-(3,4-dichlorophenyl)-N-methyl-N-l-[l,2,3,4- 
tetrahydro-5-(N-methanesulfonaniido)-aniino--2-( 1 -pyrrolidinyl)naphthyl]acetanude; (±)-2- 
(3,4-dichlorophenyl)-N-methyl-N-l~[l,2,3,4-tetrahydro-5-(N-2-acetic acid)-carboxamido-2- 
( 1 -pyrrolidinyl)naphthyl]acetamide; (±)-2-(3,4-dichlorophenyl)-N-methyl-N- 1 -[ 1 ,2,3,4- 

15 tetrahydro-5-(N-2-acetic acid)-sulfonaniido-2-(l-pyrrolidinyl)naphthyl]acetamide; (±)-2-(3,4- 
dichlorophenyl)-N-methyl-N-l-[l,2,3,4-tetrahydro-7-(N-2-acetic acid)-carboxamido-2-(l- 
pyrroIidinyl)naphthyl]acetamide; and (=t)-2-(3,4-dichlorophenyl)-N-niethyl-N-l -[1^,3,4- 
tetrahydro-7-(N-2-acetic acid)-sulfonamido-2-(l -pynx>lidinyl)naphthyl]acetainide. 

20 18. A compound according to claim 1 selected from the group consisting of: 




;or 



O 
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2- {7-[(d=)-trans- 1 -•(N-3,4-dicMorophenylacetaimdo-N-^ 
tet]:ahydron^hthoxy]}acetic acid; 

2,2-Diphenyl-N-inethyl-N-[(=fc)-traiis-2-(l -pyiTO 

1- yl]acetamide; 

5 

^ 2,2-Dq>henyl-N-methyl-N-[(=fc>trans-2-(l-pyiToM 
yl]acetaniide; 

2- (2-Nitro-4,5-dicmorophenyl)-N-methyl-N-[(±)-trai^ 
1 0 tetrahydronaphth- 1 -yljacetamide; 

2-(3,4-Dicmorophenyl)-N-methyl-N-[(±)-traiis-2-(l-pyiToK^^ 
tetrahydronaphth- 1 -yl]acetainide; 

1 5 2-(3 ,4-DichIorophenyl)-N~mBthyl-N-[(=fc>trans-2-( 1 -pyrrolidinyl)-7-anuno- 1 ,2,3,4- 
tetrahydronaphth- 1 -yQacetamide; 

2-(4-Methybiilfonylphenyl)-N-methyl-N-[(±)-traiis-2-( 1 -pyrrolidinyl)-7-nitro- 1 ,2,3,4- 
tetrahydronaphth- 1 -yQacetamide; 

20 

2-(3,4-DicMorophenyl)-N-methyI.N-{[=h].traiis-2-[l-pyrroUdiny^ 
butoxycarbonylmethyl)-animo]- 1 ,2,3,4-tetrahydronaphth- 1 -yl} ace 

2-(3,4-Dichlorophenyl)-N-inethyl-N-{[±]-trans-2-[l-pyrroUdinyl]-7-|^ 
25 (carbo3ganethyl)amino]- 1 ,2,3 ,4-tetrahydroiiaphth- 1 -yl} acetamide; 

2-(3,4-DicMorophenyl)-N-niethyl-N-{[±]-traiis-2-[l-pyn-oUdJnyl]^ 
(ethoxycarbonyImethyl)-ammo]- 1 ,2,3,4-tetrahydronaphth- 1 -yl} acetamide; 

30 2-(3,4-Dichlorophenyl)-N-methyl-N-[(±>trans-2-.(l -pyrroUdinyl)-7-(N- 

diethylphosphoramidato-amino)- 1 ,2,3 ,4-tetrahydronaphth- 1 -yl] acetamide; 

2-(3,4-DicWorophenyl)-N-methyl-N-{[±]-trajis-2-[l-pyn:oUdinyl]-7.[N-2- 
(diethylphosphoryl)ethyl-amino]- 1 ,2,3 ,4-tetrahydronaphth- 1 -yl}acetamide; 

35 

2-(3,4-DicWorophenyl)-N-methyl-N-[(±)-trans-2-(l-pyrroUdinyl)-6-methoxy-7-(^ 
methylaminosulfonyl)- 1 ,2,3,4-tetrahydronaphth- 1 -yljacetamide; 

2-(3,4-Dichlorophenyl)-N-methyl-N-[(±>traiis-2-( 1 -pyrrolidinyl)-7-(N-benzyl-N- 
40 methylaminosulfonyl)- 1 ,2,3,4-tetrahydronaphth- 1 -yl]acetamide; 

2-(2-Nitro-4,5-dicUorophenyl)-N-tnethyl-N-[(±)-trans-2-( 1 -pyrroBdinyl)-iiKi^ 
yljacetamide; 
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2-(2-Nitro-4-trifluoromethylpheiTyl)-N-methyl-N-[(±)-trai^ 1 -pyrrolidinyl)->inda]v 1 - 
yl]acetamide; 

2^-Diphenyl-N-mclJiyl-N-[(±)-ti:ans-2-(l-pyiToBdi^^ -yQacetamide; and 

5 

2-(4--Methylsulfonylphenyl)-N-methyl-N-[(±)-trans-2-(l -pyrrolidinyl)-indan-I -yljacetamide. 

f 

19. A pharmaceutical composition comprising a compound of claim 16 in a 
pharmaceutically acceptable carrier. 

10 

20. A pharmaceutical composition comprising a compound of claim 17 in a 
pharmaceutically acceptable carrier. 

21. A pharmaceutical con^x>sition comprising a compound of claim 1 8 in a 
IS pharmaceutically acceptable carrier. 

22. A method of treating hyperalgesia in a patient conq>rising administering to said patient 
an ejSective amount of a compound of claim 16 

20 23. A method of treating hyperalgesia in a patient conq>rising administering to said patient 
an efifective amount of a compound of claim 17. 

24. A method of treating hyperalgesia in a patient con^rising administering to said patient 
an ejSective amount of a compound of claim 1 8. 

25 

25. A method of treating hyperalgesia in a patient comprising adniinistering to said patient 
an effective amoimt of the pharmaceutical composition of claim 19. 

26. A method of treating hyperalgesia in a patient comprising administering to said patient 
30 an effective amount of the pharmaceutical composition of claim 20. 

27. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of the pharmaceutical composition of claim 21. 

35 28. A pharmaceutical composition comprising a compound of claim 16 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

29. A pharmaceutical composition comprising a compound of claim 17 and an antibiotic, 
40 antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 

acceptable carrier. 

30. A pharmaceutical conqposition comprising a compound of claim 1 8 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 

45 acceptable carrier. 
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31. A compound of the formula m or a pharmaceutically acceptable salt thereof 



n = 1-3; 

R-i and R2 are independently = Cl-fe ;-(CH2)m» where m = 
4-8. -CH2CH(OH)(CH2)2-; -CH2CH(F)(CH2)2-; 
-(CH2)20(CH2)2-; or -(CH2)2CH=CHCH2-; 
Ar = unsubstituted or mono-, or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen, OCH^, SO2CH3, CF3, amino,alkyl, 
and 3,4-dichloro; benzothiophenyl; benzofuranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 



-NHSO^CHa; -NHP(0)(0Bn)2; -NHP(0)(0H)2; -(CH2)J<nfIS02CH3; 
.(OT2)uNHC(S)NHCH(COifI)(CH^^^ - CONHOH; or -(CEfOuCONHOH; 




wherein 



X7 is 



wherein 



u== 1-5; 



or X7 is 
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O 




NHRe 



O 



Re = -H or -Ac; 

Xq = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2: 
-NHP(0)(0H)2; -OP(OKOBn)2; or 
-0P(0)(0H)2; 



R7 = .NH(CH2XC02H; -NHCCH^XCHCNH^CCO^H); 
.NHCH(C02H)(CH2)^H2; -NH(CH2XS03H; 




32. The compound according to claim 31 selected from the group consisting of: 

5 2-<3,4-dichlorophenyl)-N-methyl-N- { 1 -[3-.(N-2-acetic acid)carboxamido]phenyl-2-(l - 
pyrrolidinyl)ethyl}acetamide; 2-(3,4-dichlorophenyI)-N-methyl-N-{ 1 -[3-(N- 
methanesulfonamido)aroinomethyl]phenyl-2-( 1 -pyrrolidinyl)ethyl}acetan]ide; 2-(3,4- 
dichlorophenyl)-N-methyl-N-{ 1 -[3-(N-succinic acid-2S~thioureido)aminomethyl]phenyl-2-( 1 - 
pyrrolidinyl)ethyl}acetaniide; and 2-(3,4-dichlorophenyl)-N-methyl-N-{l-[3-(N-2-acetic 
1 0 acid)sulfonamido]phenyI-2-(l -pyrrolidinyl)ethyl}acetamide. 

33. The coDopound according to claim 3 1 selected from the group consisting of: 

2-(3,4-Dichlorophenyl)-N-methyl-N-{[lS]"l-[N-(S-aspartic acid-a-amide-S-aspartic acid-a- 
1 5 amido)-3-aminophenyl]-2-[l -pyrroIidhiyl]ethyl} acetamide; 

2-(3,4-Dichlorophenyl)-N-methyl-N- { [ 1 S]- 1 -|>r-(bi&-methylsulfonainido)-3-aniinophenyI]-2* 
[ 1 -pyrroIidinyQethyl ) acetamide; 

20 2-(2-Nitrophenyl)-N-methyl-N-[( 1 S)- 1 -(3-nitrophenyl)-2-( 1 -pyrrolidinyl)ethyl]acetamide; 

2-(2-Aminophenyl>N-methyl-N-[(l S)- l-(3-aminophenyl)-2-(l -pyrrolidinyI)ethyl]acetamide; 

2-(N-Diethyl phosphoramidate-2-aminophenyl)-N-methyl-N-[( 1 S)- 1 -(N-diethyl 
25 phosphoraxnidateO--aminophenyl>2-(l-pyrroUdinyl)ethyl]acetamide; 

2-(N-Bis-sulfonaiiudo-2-aminophenyl)-N-methyl-N-[(lS)-l-(N-bis-sulfonamido^^ . 
aminophenyl)-2-( 1 -pyrrolidinyl)ethyl]acetamide; 

30 2-(2-Nitro-4,5-dicWorophenyl>N-methyl-N-[(lS)-l-(3-mtrophenyl)-2-(l- 
pyrrolidinyl)ethyl]acetamide; 

2-(4-Methylsulfonylphenyl)-N-methyl-N-[( 1 S)- 1 -(3-nitrophenyl)-2-( 1 - 
pyrrolidinyl)ethyI]acetamide; 



35 
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2-(N-Butyloxycarbonyl-4-aininophenyl)-N-methyl-N-[^ 1 S)- 1 -(3-nitrophenyl)-2-( 1 - 
pyiToIidinyl)ethyI]acetamide; 

2<4-Ammophenyl)-N-methyl-N-[(l S)-l-(3-mtrophenyl)-2-(l -pyrrolidinyl)ethyl]acetaniide; 

" 5 

2-(N-Bis-sulfonaimdo-4-aininophenyl)-N-methyl-N-[( 1 S)- 1 -(3-nitrophenyl)-2-( 1 - 
py]ToKdinyl)ethyl]acetamide; 

2-(N-Bis-suIfonamido-4-aniinophenyl)-N-meth^ 1 S)- 1 -(3-aniinophenyI)-2-(l - 
1 0 pyrrolidiiQ^l)ethyl]acetamide; 

2-(N-Bis-sulfonamido-4-aininophenyl)-N-meth^ 1 -(N-diethyl phosphoramidate-3- 

ainmophenyr)-2-(l -pyTrolidinyl)ethyl]aceta]iiide; 



15 2-(2-Nitrophenyl)-N-.methyl-N-{[lS]-l-phenyl.2.[l-(3SH3- 
hydroxypym)Udinyl)]ethyI}acetamide; 

2-(2-Nitro-4,5-dicWorophenyl>N-methyl.N-{[lS]-l-pte^^^ 
hydro3cypyiToUdinyl)]ethyl}acetaix]ide; 

2<4-MethybuIfonylphenyl)-N-methyl-N-{[lS]-l-pheiw 
20 hydroxypyiToMmyl)]ethyl}acetaniide; 

2-(2-Nitro-4-trffluoromethylphenyl)-N-metlq^l-N-{[l ^ 
hydroxypyiToUdinyl)]ethyI} acetamide; 

2-(2-Amino-4-trmuoromethylphenyl)-^N-methyl-^^ 
hydro>«ypyrroUdinyl)]ethyl}acetaimde; 

25 

2,2-Diphenyl-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyiTolidinyl)ethyl]acetanude; 
N%N'-Diphenyl-N-niethyl-N-[(l S)- 1 -phenyl-2-(l -pyrrolidinyl)ethyl]iirea; 
30 2-(2-Nitrophenyl>-N-methyl-N-[(l S)-l -phenyl-2-( 1 -pyrrolidmyl)ethyl]acetaniide; 

2-(2-Nitro- 4,5-dichlorophenyl)-N-methyl-N-[( 1 S)-l -phenyl-2-(l -pyrrofidinyI)ethyl]acetamide 
2-(4-Methylsulfonylphenyl)"N-methyI-N^ 

35 

2-(2-Methoxyphenyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidinyl)ethyl]acetaiiiide; 

2-(3-Indolyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-(l -pyrrolidinyl)ethyl]acetaimde; 

40 2-(a,ot,a-Trifluoro-p-tolyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-(l -pyiToUdinyl)ethyl]acetamide; 

2-(2-Nitro-a,a,a-Trifluro-4-tolyl)-N-methyl-N-[(l S)- l-phenyl-2-(l - 
pyrrolidmyl)ethyI]acetainide; 

-129- 



wo 97/32857 



CA 02240728 1998-06-17 



PCT/US97/03353 



2-(l-[4-Chlorobeiizoyl)-5-methoxy-2-methyl mdole)-N-[(lS)-l-phenyl-2-( 1- 
pyrrolidinyl)ethyl]acetaniide; 

5 2-(4-Nitrophenyl)-N-methyl-N-[( 1 S)- 1 -phenyI-2-( 1 -pyrrolidinyl)ethyI]acetamide; 

2-(3-Nitrophenyl)-N-metlryl-N- [( 1 S)- 1 -phenyl-2-( 1 -pyiTOHdinyl)ethyl]acetanude; 

2-(2-Pyridyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidinyl)ethyl]acetainide; 

10 

2-(3-Pyridyl)-N-naethyl-N-[( 1 Sy 1 -phenyl-2-( 1 -pyrroUdmyl)ethyl]acetainide; 

2-((+)-6-Methoxy-a-methyl-2-napthalene)-N-[(lS)-l-pheiQ^W^ 
pyTroIidinyI)ethyI]acetainide; 

15 

2-(a,a.a-Trifhioro-3-tofyl)-N-metlfl^l-N-[(lS)-l-phe^^ 
2-(4-Pyridyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidinyl)ethyl]acetamide; 

20 2-(a,oc,a-Trffluoro-2-tolyl>N-methyl-N-[(lS>l-phenyl-2Kl-pyi^ 

2-((SH+)-4-Isobutyl-a-methylphenyl)-N-methyl-N-[( 1 S)-l-phenyl-2-(l - 
pycrofidinyI)ethyl]acetamide; 

25 2-(3 A5-Trimethoxyphenyl)-N-methyl-N-[(l S)- 1 -phenyl-2-( 1 -pyrn)lidinyl)ethyl]acetamide; 

2-(2-Aminophenyl)-N-methyl-N-[( 1 S)- 1 -phenyI-2-( 1 -pyrrolidinyl)ethyI]acetaniide; 

2-(2-N,N-Diniethylsulfonaniido-2-ammopte^ 
30 pyrrolidinyl)ethyl]acetaimde; 

2-(N-Methylsulfonaniido-2-aiiiinophenyl)-N-methyl-N-[(l S)- 1 -phenyl-2-( 1 - 
pyrroUdinyl)ethyl]acetaniide; 

35 2--(2-Amino4,5-dichlorophenyl)-N-inethyl-N-[(l S>- 1 -phenyl-2-(l -pyrrolidinyl)ethyl]acetainide; 

2-(N,N-Dimethysulfonamido-2-aniiiK>-4,5-<iichl^ 1 S)-l -phenyl-2-( 1 - 

pyrrolidmyl)ethyl]acetanude; 

40 2-(2-Aniino,a,a,a-Trmuoro-4-toly)-N-niethyl-N-[^ 
pyrroIidinyI)ethyl]acetaxiude; 

2-(2-N,N-DiinethylsuIfonamdo-2-ammo-o^ 1 S)- 1 -phenyl- 

2-( 1 -pyrroIidinyl)ethyl]acetamide; 

45 

2-(N-Methybiilfonamido-2-amino-a,a,a-trMuro-4-toIyl)-^^ 1 S)- 1 -phenyl-2-( 1 - 

pyrrolidmyl)ethyl]acetainide; 
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2-(2.Ammophenyl)-N-methyl-N.[(l S)- l-phenyl-2- 

2-<4-Aminophenyl)-N-methyI-N-[(lS)-l-phenyl-2-(l.pyn^^ 

2-(N,N-Dimethylsiilfonainido-2-ammoph^ 1 S>- 1 -phenyl-2-( 1 - 

pyrrolidinyl)ethyl]acetaniide; 

2-(N,N-Dimethylsulfonaniido«2-aniinophenyl)-N-met^^^ 
pyrroIidinyl)ethyl]acetaimde; 

2-(2-Hydroxyphenyl)-N-methyl-N--methyl-N-[(lS)-l.phenyl^^^^ 
and 

N-Methyl-N.[(lS)-l-phenyl-2-((3S)-3-hydroxypyrroUd^^ 
trimetho^Qrphenylacetaxnide. 

34. A pharmaceutical con^osition comprising a compound of claim 3 1 in a 
phamiaceutically acceptable carrier. 

35. A pharmaceutical con^osition comprising a conqK>und of claim 32 in a 
pharmaceutical]^ acceptable carrier. 

36. A pharmaceutical composition comprising a compound of claim 33 in a 
pharmaceutically accq>table carrier. 

37. A method of treating hyperalgesia in a patient comprising administering to said patient 
an efifective amount of a compound of claim 31. 

38. A method of treating hyperalgesia in a patient comprising administering to sedd patient 
an effective amount of a compound of claim 32. 

39. A method of treating iQ^eralgesia in a patient comprising administering to said patient 
an effective amount of a compound of claim 33. 

40. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of the pharmaceutical conq>osition of claim 34. 

41 . A method of treating hyperalgesia in a patient conq)rising administering to said patient 
an effective amount of the pharmaceutical con4)osition of claim 35. 

42. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of the pharmaceutical composition of claim 36. 



-131- 



wo 97/32857 



CA 02240728 1998-06-17 



PCTAJS97/0a353 



43. A pharmaceutical composition comprising a compound of claim 3 1 and an antibiotic, 
antiviral, antifungal, anti-mflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier, 

S 44. A pharmaceutical composition comprising a compound of claim 32 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier, 

45. A pharmaceutical composition comprising a compound of claim 33 and an antibiotic, 
1 0 antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 

acceptable carrier. 

46. A compound of the formula IV or a pharmaceutically acceptable salt thereof 



-halogen; -CF3; -OCH3; -S02NH(CH2)qC02H; -CONH(CH2)qC02H: 
-NH2; -NHSO2CH3; -NHP(0)(0Bn)2; -NHP(0)(0H)2: -SO2CH3: 
-0P{0)(0Bn)2: -0P(0)(0H)2; -CO2H; -0(CH2)qC02H: -0(CH2)<,S03H. 
-0(CH2)qOP03H2; wherein 
q = 1-20; 



15 




wherein 



n = 1-3; 

Ri and R2 are independently = Cl-^ ;-(CH2)m. where m = 
4-8, -CH2CH(OH)(CH2)2-; -CH2CH(F)(CH2)2-; 
-(CH2)20(CH2)2-; or -(CH2)2CH=CHCH2-; 



20 R3 and R4 are independently H; OCH3; alkyl; or c-OiCRihl 



X9 — 1-4 substituents selected from the groups consists of 



25 



or X9 is 
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;or 



wherein 

t=1-20; 

Rs = -H or -Ac; 

Xe = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
-NHP(0)(0H)2; -0P(0)(0Bn)2; or 
5 -0P(0)(0H)2. 

47. The con^pound according to claim 46 selected jfrom the group consisting of: 
(->-(5a,7a,8B)-N-methyl-N-[7-<l -pyrrolidinyl)-! -oxaspiro-[4,5]dec-8-yl]-3-(N- 
inethanesulfonamido)arninophenyIacetaniide; (-)-(Sa,7oc,8fi)-N-nietfayl-N-[7-( 1 -pyrrolidinyl)- 

10 l-oxaspiro-[4,5]dec-8-yl]-3-(N-2-acetic acid)sulfonaniidophenylacetaniide; and (-)- 
(5a Ja,8B)-N-niethyl-N-[7-(l -pyrroKdinyl)-! -oxaspiro-[4,5]dec-8-yl]-3-(^^ 
acid)carboxainidopheny]acetanude. 

48. The compound according to claim 46 selected from the group consiting of: 

15 

(±)-/ra/ij-2-Nitro-N-methyl-N-[2-(l -pyrroKdinyl)cycIohexyl]phenylacetamide Hydrochloride; 

(±)-/rans-2-Amino-N-methyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl]phenylacetamide Hydrochloride; 

20 (±)-/rans-2-Nitro-4,5-dichloro-N-methyl-N-[2-( 1 -pyrrolidinyl)cycIohexyl]-phenylacetamide 
Hydrochloride; 

(±)-lraw5-2-Ainino-4,5KiicWoro-N-methyl-N-[2-(l-pyrro^^ 
Hydrochloride; 

25 

(±)-^ra/is-2-Methanesulfbnamido-N-methyl-N-[2-(l-pyrroUdin^ 
Hydrochloride; 
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N-[2-(±)-/rara-N-MethyI-N.[2-(l-pyrroUdinyl)cyclohexyq 
Hydrochloride; 

(±)-/raw-4-Trifluoromethyl-N-methyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl]-phenylacetainide 
5 Hydrochloride; 

(±)-rr^w5^-2-Nitro-4-trifluoromethyl.N-niethyl-N-[2<l-p 
phenylacetamide Hydrochloride; 

1 0 (±)-/raw5~2-Amino-4-tri£luoromethyl-N-methyl-^^ -pyrrolidinyl)cycIohe3qrl]- 
phenylacetamide Hydrochloride; 

(±)-/ra/?5-2-Bismethanesulfoiiaiiudo-4~trifluoromethyl-N^ 1 - 

pyn'oUdinyl)cyclohexyl]-phenylacetaix]ide Hydrochloride; 

15 

(±)-/raw5-2-Methanesulfonaiiiido-4-trifluoromethyl-N-methy^^^ 1 - 
pyrrolidinyl)cyclohexyl]-phenylacetaiiiide Hydrochloride; 

N-[2-(±)-/ra/2;y-4-Trifluoromethyl-N-methyl-N-[2-(l -pyrrolidiiQrl)cyclohexy]]- 
20 phenylacetaimdo]gIycine Hydrochloride; 

(±)-./raw-3-Trifluoromethyl-N-xnethyl-N-[2-(l-p3^ 
Hydrochloride; 

25 (±)-/raw-5-Nitro-3-trifluoromethyl-N-m^ 
phenylacetamide Hydrochloride; 

(±)-//^TW5-2-Nitro-3-trifluoromethyl-N-iiiethyl-N-[2-^ 
phenylacetamide Hydrochloride; 

30 

(±)-fra«3r-2-Trifluoromethyl-N-methyl.N-[2-( 1 -pyrrolidinyl)cyclohexyl]-phenylacetamide 
Hydrochloride; 

(±>/ransr-4-Nitro-2-trifluorometlQrl-N-methyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl]-. 
35 phenylacetamide Hydrochloride; 

(±)-^<fl»s'-4-Amino-2-trifluoromethyl-N-methyl-N-[2-(l -pj^ 
phenylacetamide Hydrochloride; 

40 (±)-l>-am-N-Methyl-N-[2-(l -pyrroKdinyl)cyclohexyl]2,2-dphenyl^ Hydrochloride; and 

(±)-rram-4-Methylsu]fonyl-N-methyl-N-[2-(l-pyrroUdinyl)cycto^ 
Hydrochloride. 
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49. A pharmaceutical composition comprising a compound of claim 46 in a 
pharmaceuticaUy acceptable carrier. 

' SO. A pharmaceutical composition conq>rising a compound of claim 47 in a 

5 pharmaceuticaUy acceptable carrier. 

} 

51. A pharmaceutical composition comprising a compound of claim 48 in a 
pharmaceuticaUy acceptable carrier. 

10 52. A method of treating hyperalgesia in a patient conq>rising administering to said patient 
an effective amount of a conqsound of claim 46. 

53. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of a compound of claim 47. 

IS 

54. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of a compoimd of claim 48. 

55. A method of treating hyperalgesia in a patient comprising administering to said patient 
20 an effective amount of the pharmaceutical composition of claim 49. 

56. A method of treating hyperalgesia in a patient conq)rising administering to said patient 
an effective amount of the pharmaceutical composition of claim 50. 

25 57. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amoimt of the pharmaceutical composition of claim 5 1 . 

58. A pharmaceutical composition con^rising a compound of claim 46 and an antibiotic, 
antiviral, antifimgal, anti-inflanunatory agent or a mbcture thereof in a pharmaceuticaUy 

30 acceptable carrier. 

59. A pharmaceutical composition con^rising a conq>ound of claim 47 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceuticaUy 
acceptable carrier. 

35 

60. A pharmaceutical composition comprising a compovmd of claim 48 and an antibiotic, 
^ antiviral antifimgal, anti-inflammatory agent or a mixture thereof in a pharmaceuticaUy 

acceptable carrier. 
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KAPPA AGONIST COMPOUNDS AND PHARMACEUTICAL 
FORMULATIONS THEREOF 



5 This application is a continuation-in-part of application Serial No. 08/612,680, filed on 

March 8, 1996. 



BACKGROUND OF THE INVENTION 

10 

1- Field of the Invention 

This invention relates to compounds, to processes of their preparation, to 
pharmaceutical compositions containing them and to their medical use as agonists at kappa 
opioid receptors. 

15 

2. Reported Developments 

Opiimi and its derivatives are potent analgesics that also have other pharmacological 
effects, and exert their effects by interacting with high-afOnity receptors. 

20 It has been shown by investigators that there are at least three major opioid receptor 

types in the central nervous system (hereinafter CNS) and in the periphery. These receptors, 
known as mu (jx), delta (5) and kappa (k), have distinct pharmacological profiles, anatomical 
distributions and fimctions. [See, for example: Wood, FX., Neuropharmacology, 21, 487- 
497, 1982; Simon, E. J., Med. Res. Rev., 11, 357-374, 1991; Lutz et al, J. Recept. Res. 12, 

25 267-286; and Mansour et al. Opioid I, ed. Herz,. A. (Springer, Berlin) pp. 79-106, 1993.] The 
6 receptors are abundant in CNS and mediate analgesia, gastrointestinal motility and various 
hormonal fimctions. The \x receptors bind morphine-like drugs and mediate the opiate 
phenomena associated with morphine, including analgesia, opiate dependence, cardiovascular 
and respiratory fimctions, and several neuroendocrine efiects. 

30 The K receptors have a wide distribution in CNS and mediate a spectrum of functions 

including the modulation of drinking, water balance, food intake, gut motility, temperature 
control and various endocrine functions. They also produce analgesia. [See, for example: 
Leander et al, J. Pharmacol. Exp. Ther, 234, 463-469, 1985; Morley et al. Peptides 4, 797- 
800, 1983; Manzanares et al, Neuroendocrinology 52, 200-205, 1990; and Iyengar et al, J. 

35 Pharmacol Exp. Ther, 238, 429-436, 1986.] 

Most clinically used opioid analgesics such as morphine and codeine act as \i receptor 
agonists. These opioids have well-known, undesirable and potentially dangerous dependence 
forming side efiects. Compounds which are K-receptor agonists act as analgesics through 
interaction with k opioid receptors. The advantage of these agonists over the classical \i 



-1- 



CA 02240728 1998-06-17 
WO 97/32857 PCT/US97y033S3 



receptor agonists, such as morphine, lies in their ability to cause analgesia while being devoid 
of morphine-like behavioral effects and addiction liability, 

A large nimiber of classes of compounds which act as agonists at k opioid receptors 
have been described in the art including the following illustrative classes of compounds. 
5 U.S. Patent No. 4,065,573 discloses 4-aniino-4-phenylcyclohexane ketal compounds 

having analgesic activity. 

U.S. Patent No. 4,212,878 discloses phenylacetamide derivatives having analgesic 
properties and reduced ph3rsical dependence liability properties, relative to morphine and 
methadone. 

10 U.S. Patent No. 4,145,435 discloses N-(2-amino-cycloaliphatic>phenylacetamide 

compounds having analgesic activity and narcotic antagonist activity. 

U.S. Patent No. 4,098,904 discloses N-(2-amino-cycloaliphatic)-benzoamides and 
naphthamides usefiil for relieving pain. 

U.S. Patent No. 4,359,476 discloses substituted cycloalkane-amides useful as analgesic 
15 and having low abuse liability. 

U.S. Patent No. 4,438,130 discloses 1-oxa-, aza- and thia-spirocyclic compounds 
having analgesic activity, low physical dependence and abuse liability properties and little 
dysphoric inducing properties. 

U.S. PatCTt No. 4,663,343 discloses substituted naphthalenyloxy-1,2- 
20 diaminocyclohexyl amides as analgesics. 

U.S. Patent No, 4,906,655 discloses 1,2-cyclohexylaininoaryl amides having high 
kappa-opioid aflBnity, selectivity and potency and useful as analgesics, diuretics, anti- 
inflammatory and psychotherapeutic agents. 

25 
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SUMMARY OF THE INVENTION 

Compounds having kappa opioid agonist activity, con^sitions containing them and 
method of using them as analgesics are provided. 

In its compoxmd aspect, the present invention provides a compound of the formulae I, 
II, in and IV, or a pharmaceutically acceptable salt thereof. 

The compounds of formula (I) have the following structure: 




10 wherein 



15 



20 



n=l-3, where n=l is preferred 

Ri and R2 are independently = CH3; -(CH2)in» where nir= 
4-8, np=4 is most preferred; -CH2CH(OH)(CH2) 2-; 
CH2CH(F)(CH2) 2S -(CH2)20(CH2) 2S or 
-(CH2)2CH=CHCH2S 

Ar = unsubstituted or mono* or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen, OCH3, SO2CH3, CF3, amino, alkyl, 
and 3,4Kiichloro; benzothlophenyU benzofinranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 



Zis 



25 -.P(0)(0Bn)2; -P(0)(0H)2; -(CH2)pC(0)NH0H; .(CH2)pC02H; -SO2CH3; - SO2NH2; 
-CO(CH2)pCH(NH2)(CC)2H); -COCH(NH2)(CH2)pC02H; -CO2CH3; -CONH2; 
-(CH2)pO(CH2)pC02H; -(CH2)pO(CH2)pCONHOH; -(CH2)pNHS02CH3; 
-(CH2)pNHC(S)NHCH(C02H)(CH2)pC02H; -(CH2)pS03H; or 

H 



N 

// 

-N 



30 or Z is 
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wherein 

p = 0-20; 

Ra = -H or -Ac; 

X2 = -CO2H; -NHSO2CH3; NHP(0)(0Bn)2; NHP(0)(0H)2; 
-0P(0)(0Bn)2; or 0P(O)(OH)2; 

X and Y are ind^endently 

-CH2NHSO2CH3, -CH2NHP(0)(OBn)2, -CH2NHP(0)(OH)2. -CH20P(0)(0Bn)2. 

-CH20P(0)(OH)2. -(CH2)<,0(CH2)qC02H, -(CH2)qO(CH2)qS03H. 

-(CH2)qO(CH2)qCHNHOH. 
-CH2NHC(S)NHCH(C02H)(CH2)qC02H or 



CH2-^N 




10 wherein 



r= 1-20 

R4 = -H or -Ac 

X3 = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2: 
-NHP(0)(0H)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2 



The compounds of formula n have the following structure: 



15 




(II) 



wherein 



1^1-3, where n=l is preferred 

Ri and R2 are independently = CH3; -(CH2)m. v\^re m= 
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4-8, m=4 is most preferred; -CH2CH(OH)(CH2) 2-; 
CH2CH(F)(CH2) 2S -(CH2)20(CH2) 2-; or 
.(CH2)2CH=CHCH2-; 

Ar = unsubstituted or mono- or di-substituted phenyl 
5 wherein said substituents are selected fiom the group 

consisting of halogen, OCH3, SO2CH3, CF3, amino, alkyl, 
and 3,4-dichloro; benzothiophenyl; benzofuranyl; naphthyl; 
dxphenyl methyl; or 9-£luorene; 

X4 and X5 are independently 

-0P(0)(0Bn)2; -OP(0)(OH),; -CP2H; -SO3H; -SO3H; -0(CH2)nC02H; 
-NHSQ2CH3; -CONH(CH2)sC02H; or -S02NH(CH2)sC02H; wherein 
s=l-5 

/) or X4 and X5 are independently 




;or 



wherein 

t= 1-20 

R5 = -H or -Ac 

Xg = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
.NHP(0)(0H)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2. 



The compounds of fomiula III have the following structure: 
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wherein 

n=l-3, where n=l is preferred 

Ri and R2 are independently = CH3; -(CH2)m, where nF= 
4-8, m=4 is most preferred; -CH2CH(OH)(CH2) 2-; 
CH2CH(F)(CH2) 2S -(CH2)20(CH2) 2-; or 
-(CH2)2CH=CHCH2S 

At = unsubstituted or mono- or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen, OCH3, SO2CH3, CF3, amino, alkyl, 
and 3,4-dichloro; benzothiophenyl; ben2X>fiiranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 



X7 is 

-NHSO2CH3; .NHP(0)(0Bn)2; -NHPCOXOH)^; -(CH2)JSrHSOiCH3; 
-(CH2)uNHC(S)lSIHCH(C0!2H)(CH2)uCO2H; - CONHOH; or -(CI%)uCONHC5H; 
wherein 
u= 1-5 
or X7 is 

O 



Re = -H or -Ac R7 = -NHCCHzXCOzH; -NH(CH2)vCH(NH2XC02H); 

Xa = -CO2H: -NHSO2CH3; -NHP(0)(0Bn)2; -NHCHCCOjHXCHzXJfflj; -NH(CH2)vS03H; 

.NHP(0)(0H)2; -0P(0)(0Bn)2: or -{SlgSj^^S^ftv; 
-0P(0)(0H)2; _ "^*w^W(CU2HXC.H2)vC.U2H, and 

The compoimds of formula IV have the following structure: 
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wherein 

n=l-3, where is preferred 

Ri and R2 are independently = CH3; -(CH2)m> where m= 
4-8, nnF=4 is most preferred; -CH2CH(OH)(CH2) 2-; 
CH2CH(F)(CH2) 2S -(CH2)20(CH2) 2-; or 
.(CH2)2CH=CHCH2S 

R3 and R4 are independently H; OCH3; alkyl; or c-0(CH2)2; 

X9 == 1-4 substituents selected fix>m the groups consists of 

-halogen; -CF3; -OCH3; -S02NH(CH2)qC02H: -CONH{CH2)qC02H; 
-NH2; -NHSO2CH3; -NHP(0)(0Bn)2; -NHP(0)(0H)2; -SO2CH3; 
-0P(0)(0Bn)2; -0P(0)(0H)2: -CO2H; -0(CH2)qC02H; -0(CH2)qS03H, 
-0(CH2)qOPO3H2; wherein 
q = 1-20. 



orX9 is 
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;or 



wherein 

t= 1-20 

Rs = -H or -Ac 

Xe = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
-NHP(0)(0H)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2. 
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DETAILED DESCRIPTION OF THE INVENTION 

Peripherally-acting k agonists can be prepared by the attachment of polar groups to 
non-peptide k opioid receptor selective agonists, such as the arylacetamides. In designing the 
5 peripherally-acting ligands, the introduction of the polar groups may result in either retention 
or enhancement of antinociceptive potency and selectivity and also may increase the polarity of 
the ligand su£5cient to reduce or eliminate CNS penetration across the blood-brain barrier 
(BBB). Thus, the identity and the positioning of the polar group(s) are important. 

Using the prototypic arylacetamide, U50,488, as an example, the arylacetamide 
10 pharmacophore can be divided into three regions: the aromatic region, the central region, and 
the anriine region. All three regions represent potential positions for the attachment of polar 
groups. 




20 Compounds of formula (I) of the present invention are made as follows. 

A series of novel compounds were made based on the class of arylacetamides reported 
by Glaxo (J. Med. Chem. 1993, 36, 2075). Specifcally, compoimd 1 can be deprotected to 
yield intermediate 2, which can be derivatized by the attachment of a variety of polar groups 
25 (Scheme 1). 
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Glaxo series 



10 



The 3 '-substituted series can be prepared via Scheme 2, The reduction of the Schiff 
base intermediate formed during the cyclization to 6 is expected to be stereoselective due to 
the directing effect of the neighboring hydroxymethyl group. Both intermediates 1 1 and 12 can 
be derivatized to confer peripheral selectivity. 

The S*-substituted series can be prepared via Schemes 3 and 4. Starting fix>m N-t-Boc- 
O-MEM-D-serine, the 5*-(S) series can be prepared, and starting from from N-t-Boc-O- 
MEM-L-serine allows the preparation of the S'-(R) series. 



Scheme 1 



COsMe 



HBr 



AcOH 



R2 



Analogs shown in 
fbrmulal. 



1 2 

wherein Ar, R|, R2, and n are defined in formula I. 
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l)MgBr-' 



Scheme 2. 



BocN ^C02Me 2)TFA 

3 



COjMe 



MEMO 



OMEM = H N-Boc-GIy 

"V ir^^"^^*^ DCC 
- Ph 



1 H 



^Ph 

5 

TFA 
2)NaBH3CN 



OMEM 



LAH 



J OH 
Ph^ 8 



N =N 

J OH 

pyr 7 



1 



1) H2, Pd/C 

2) Ar(CaH ACOCl 



COoMe 
I 

J " Ah 2)NaBH3CN 1 " R2 



COzMe 



Ar 
9 



)n 

Ar 

10 



Analogs shown in 
formula I. 



OH 



OMEM 




1) DEAD 
HN3, PhaP 

2) H2, Pd/C 



COzMe NH2 




vdierein Ar, R|, Rj. and n are as defined in fonnula I. 
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Scheme 3. 



,OMEM 



BocHN''^CC>2H HN^'^CQaMe 
13 f 14 

Ph 



CQzMe ^ ^ 

^1 H H 

k .^N^^" C l C02Me 



DCC 



O CQ2Me 



BocHN 



MEMO 



MEMCT ^^1^ ^ MEMi 
.OH ClCOaMe ^^^--A^^O^ LAH 

18 , ^Ph 17 ^Ph 

1) Hz, Pd/C 



i^^H I H 

I 



1) MeOH. SOCI2 



1 



16^Ph 



2) Ar(CH2)„COCl 



COaMe 
H I 



CO^e 
H I 



CC>2Me 
H I 



Ar (see Scheme 2) " 



At 
19 



Ar 
20 



(see Scheme 2) 



N =V 



At 
21 



(see Scheme 2) 



Analogs shown in 
formula I. 




22 



wherein Ar, Ri, R2, and n are as defined in formula I. 
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Scheme 4. ^ CQzMe 




Ar 
25 



wherein Ar, Ri, and n are as defined in formula 1. 
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Using Schemes 1-4 the fbttowing example compounds are made. 

-Intemicdiate 3 can be treated with t-butyl bromoacetate and deprotected to produce 
{4-[l-(3^4-DicUorophenyl)acetyl-2R-(l-pyrrofidinyl)-methyl]piperazinyl}acetic acid (26). 

5 

-Intermediate 3 can be reacted with methane sulfonyl chloride to produce 

[ 1 -(3,4-Dichlorophenyl)acetyl-4-methanesulfonyl-2R-( 1 -pyrrolidinyl)methyl]pipera2ine (27). 

-Intermediate 3 can be coupled to N-t-Boc-L-aspartic acid-P-ben:^! ester and deprotected to 
10 produce [4-S-Aspartic acid-a-amido-l-(3,4-dichlorophenyl)acetyl-2R-(l- 
pyrrolidinyl)methyl]pipera2ine (28). 

-Intermediate 11 can be treated with t-butyl bromoacetate and deprotected to produce 
Methyl-[2R-(0-2-acetic acid)hydroxymethyl-4-(3,4-dichlorophenyl)acetyl-3R-(l - 
15 pyrrolidinyl)methyll-l-piperazinecarboxylate (29). 

-Intermediate 11 can be coupled to to N-t-Boc-L-aspartic acid-b-benzyl ester and deprotected 
to produce Methyl-[2R-(0-S-aspartic acid-a-acetyl)hydro?Qntnethyl-4-(3,4- 

dichlorophenyl)acetyl-3R-(l-pyrrolidinyl)methyll-l-pipera2inecarboxylate (30). 

20 

-Intermediate 12 can be treated with methanesulfonyl chloride to produce 
Methyl-[4-(3,4-dichlorophenyl)acetyl-2R-(N-methanesulfbnanudo)anm^ 
pyrroUdinyl)methyI]-l -piperazinecarboxylate (31). 

25 -Intermediate 12 can be coupled to 2S-isothiocyanato-succinic acid-dibenzyl ester and 
deprotected to yield Methyl-{4-[3,4-dichlorophenyl3acetyl-3R-[l-pyrrolidinyl]methyl-2R-[N- 
(succinic acid-2S-tMoureido)]aniinomethyl}-l-piperazinecaiboxylale (32). 

-Intermediate 21 can be treated with t-butyl bromoacetate and deprotected to produce 
30 • Methyl-[2S-(0-2-acetic acid)hydroxymethyl-4-(3,4-dichlorophenyl)acetyl-5R-( 1 - 
pyrrolidinyl)methyl]-l -piperazinecarboxylate (33). 

-Intermediate 21 can be coupled to to N-t-Boc-L-aspartic acid-b-benzyl ester and deprotec ted 
to produce Methyl-[2S-(0-S-aspartic acid-a-acetyl)hydroxymethyl-4-(3,4- 

35 dichlorophenyl)acetyl-5R-( 1 -pyrrolidinyl)methyl]- 1 -piperazinecarboxylate (34). 

-Intermediate 22 can be treated with methanesulfonyl chloride to produce 
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Methyl-[4-(3,4-dichlorophenyl)acetyI-2S-(N-methanesulfon^ 
pyrroUdinyl)methyl3-l-pipera2mecarbo>iylate (35). 

-Intermediate 22 can be coupled to 2S-isothiocyanato-succinic acid-dibenzyl ester and 
5 deprotected to yield MethyI-{4-[3,4-dicWorophenyl]acetyl-5R-[l-pyn-oUdiiryl]methyl-2S-^^ 
(succinic acid-2S-tWoureido)]aniinoniethyl}-l-pipera2anecarboxyIate (36), 

-The 2R isomers of 33-34 and 35-36 can be prepared jfrom intermediates 24 and 25, 
respectively to produce 
10 Methyl-[2R-(0-2-acetic acid)hydroxymethyl-4-(3,4-dichlorophenyl)acetyl-5R-(l- 
pyrroKdinyl)methyl]-l-piperazinecarbosylate (37). 

Methyl-[2R-(0-S-aspartic acid-a-acetyl)hydroxymethyl-4.(3,4-dichlorophenyl)acetyl-5R-(l- 
pyrrolidinyl)methyl3- 1 -piperazinecarboxylate (38) . 

Methyl-[4-(3 ,4-dicWorophenyl)acetyl-2R-(N-methanesulfonanMdo)aniinomethyl-5R-( 1 - 
1 5 pyrrolidinyl)methyl]- 1 -piperazinecarboxylate (39). 

Methyl- {4-[3,4-dicWorophenyI]acetyl-5R-[l-pyrroKdinyl]methyl-2R-[N-(succinic acid-2S- 
thioureido)]aininomethyl}-l-piperazdnecarboxylate (40). 

20 The corresponding structural formulas are shown hereunder. 
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Compounds of formula II of the present invention are made by peripheralization by 
substitutions of the benzo portion of the tetrahydronaphthyl ring of DuPont series of 
conq>ounds with polar groups. 
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DuPont series 



Starting material or preciirsors of the starting material are commercially available and 

thus allows regiospecific substitutions of the tetrahydronaphthyl ring (Scheme S>. Whfle 5- 
5 hydrojQrtetralonc, 6-hydroxytetralone, 7-hydroxytetralone, and 7-aniinotetralone derivatives 

are readily available, 5-aminotetralone could be prepared from 5-hydroxytetralone (J. Org. 

Chem. 1972, 37, 3570). 

The tetralone derivatives can be converted to dihydronaphthyl derivatives and 

subjected to chemistry similar to that employed in the preparation of U50,488 derivatives. The 
10 resulting compounds are racemic mixtures that can be derivatized to confer peripheral 

selectivity. If necessary, the final compounds or one of the intermediates can be resohred to 

test both enantiomers. 

Scheme 5. 




OMe 

O 





NaOH 
1 

(EtO)2POCl 



1) K NH2 

K(s).NH3a) 

2) phthalic 
0P(0){0Et)2 anhydride 
46 
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Scheme 6. 

1) NaBH4 
41, 42, 44, 47 *^ 

or other 2) pTsOH 

starting material 



CO 



1)NBS 



2) NR,R2 



X4 




48, Xs = -H, X4 = -OMe 

49, X5 = -OMe, X4 = -H 

50, X5 = -NPht,X4 = -H 

51, X5 = -H.X4=-NPht 



(±)-52, X5 = -H, X4= -OMe 
(±)-S3, X5 = -OMe, X4= -H 
(±)-54, X5 = -NPht, X4= -H 
(±)-55, X5 = -H, X4 = -NPht 



Xs 



MeN 




R2 



(±)-60, X5 = -H, X4 = OMe 
(±)-61, X5 = -OMe, X4 = -H 
(±)-62, X5 = -NPht, X4 = -H 
(±)-63, X5 = -H, X» = -NPht 



BBr, or 
HjNNk: 



I 



X5 MeHN' 



Ar 




7 

X4 



N 
/ 



MsCl 
MeNH2 

NHMe 



Ar(CH2)„COCl 
^ 

Ar, R|, R2, and n 
are as defined in 
formula. II 



Xs ^ 

X4 



(±)-56, X5 = -H, X4= -OMe 
(±)-S7, X3 = -OMe, Xt = -H 
(±)-58, Xs = -NPht, Xi = -H 
(±)-59, X5 = -H, X4= -NPht 



MeHN 



*^'n 



diazoniiun 

^ 

chemistry 
for 66 and 67 
(see Scheme 7) 



(±>-64,X5 = -H,X4 =-OH 
(±>-65, X5 - -OH, X4 = -H 
(±)-66, X5 = -NH2, X4 = -H 
(±)-67 , X5 = -H, X4 = -NH2 



X4 

(±)-68, X5 = -H, X4 = -CO2H 
(±y-69, X5 = -H, X* = -SO2CI 
(±)-70, X5 = -CO2H, X4 = -H 
(±)-71, Xs = -SO2CI. X4 = -H 



Analogs as defined in 
formula II. 
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Scheme 7. 



ArNHz 



ArNHj 



l)NaN02 
H2S04(aq) 



ArOH 
81 



l)NaN02 
KI 



ArNH2 



l)NaN02 
CuCN 



ArCN 
83 



1 



ROH 

ArCQzR 

Ni(CO)4 82 



Hz 

ArCHzNHz 
85 



ArCQzH 
84 



ArN2*BF4" + CO 



ArN2*BF4' + SC^ 



Pd(OAc)2 
NaOAc 



CuCl2 
HCl 



ArCOOH 
84 

ArSp2Cl 
86 



81.82,84,85,86 



Analogs shown in formulas II-IV 



Ar- = Me^ 



N 



^N^^ or^ 



•R2 



O 

MeHN 




■wherein Ri, R2. and n are as defined in fonniila I. 
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Following the procedure shown in Schemes 5-7, the following example compounds are 
prepared. 

-Intermediate (±)-64 can be treated with t-butyl bromoacetate and deprotected to produce 
5 (±>2-(3,4-dichlorophenyl)-N-methyl-N-l-[l,23.4-tetrahydro-5-(0-2-aceticacid)-hydroxy-2- 

(l-pyrrolidinyl)naphthyl]acetaniide (72). 

-Intermediate (±)-65 can be treated with t-butyl tHTomoacetate and deprotected to produce 
(:£)-2-(3,4-dicMoiophenyl)-N-methyl-N-l-[l,2,3,4-tetrahydro-7-(0-2-aceticacid)-hydroxy-2- 

10 (l-pyrrolidinyl)n^hthyIlacetamide (73). 

-Intermediate (±)-66 can be treated with methanesulfonyl chloride to produce 

(±)-2-(3,4-dichlorophenyl)-N-methyl-N-l-[l,2,3,4-tetrahydro-7-(N-methanesulfonamido)- 

ainino-2-(l-pyrrolidinyl)naphthyl]acetamide(74). 

15 

-Intermediate (±)-67 can be treated with methanesuUbnyl chloride to produce 
(db)-2-(3,4-dicMorophenyl)-N-methyl-N-l-[l,23.4-tetrahydro-5-(N-methanesulfonamido)- 

amino-2-(l-pyrrolidinyQniq)hlhyl]acetaniide (75). 

20 -Intermediate (±)-68 can be treated with glycine ben2yl ester and deprotected to produce 
(±)-2-(3,4-dichlorophenyl)-N-methyl-N-l-[I,2,3,4-tetrahydro-5-(N-2-aceticacid)- 
carboxamido-2-(l-pyrrolidinyl)n£q>hthyl]acetaniide (76). 

-Intermediate (±)-69 can be treated with glycine benzyl ester and deprotected to produce 
25 (±)-2-(3,4-dichlorophenyl>N-methyl-N-l-[1.2,3,4-tetrahydro-5-(N-2:-acetic acid)- 
sulfonamido-2-(l-pyrroBdinyl)naphthyl]acetamide(77), 

^-Intermediate (±)-70 can be treated with glycine ben2yl ester and deprotected to produce 
(±)-2-(3,4-dichlorophenyl)-N-raethyl-N-l-[l,2,3,4-tetrahydro-7-(N-2-aceticacid> 
30 carboxanudo-2-(l-pyrrolidiir>^l>aai*thyl3acetamide (78). 

-Intermediate (±)-71 can be treated with glycine benzyl ester and deprotected to produce 
(±)-2-(3,4-dichlorophenyl)-N-methyl-N-l-[l,2,3,4-tetrahydro-7-(N-2-aceticacid)- 

sulfonamido-2-(l-pyrrolidinyl)naphthyl]acetamide(79). 

35 
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(±)-72, Xs = -H, X4 = OCH2CO2H 
(±)-73, X5 = -OCH2CC)2H, X4 = -H 
(±)-74, X5 = -NHS02Me, X4 = -H 
(±)-75, X5 = -H, X4 = -NHS02Me 
(±)-76, X5 = -H, X4 = -CONHCH2CO2H 
(±>77, X5 = -H, X4 = -SO2NHCH2CO2H 
(±)-78, X5 - -CONHCH2CO2H, X24= -H 
(±)-79, Xs = ~S02NHCIfeC02H, X4 - -H 



The compounds of formula HI of the present invention are pn 
central phenyl ring with polar groups. 



epared by substituting the 




an) 

whoein Ar, R |, R2, X7, and n are 
defined as in formula HI. 



Compound 80 and analogues undergo a variety of diazonhim-involving reactions for 
the attachment of polar groups (Scheme 7). 



10 



80 



NHs 




Using the procedure shown in Scheme 7, the following compounds are made. 
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-Intermediate 81 can be treated with dibenzyl pho^horyl chloride followed by deprotection to 
produce 2-(3,4-dichlorophenyl>-N-inethyl-N-{l-3-(0-phosphoryl)hydroxyphenyl-2-(l- 

pyrK>lidinyl)ethyl>acetaniide (87). 



-Intermediate 85 can be coupled to methanesulfonyl chloride to produce 
2-(3,4-dichlorophenyl)-N-methyl-N-{l-[3-(N-methanesulfonamido)annnomethyI]phenyl-2-(l- 

pyrrolidinyI)ethyl>acetamide (88). 

10 

-Intennediate 85 can be coupled to 2S-isothiocyanato succinic acid and deprotected to 



2-(3,4-dichlorophenyl)-N-methyl-N- { 1 -[3-(N-succinic acid-2S- 
thioureido)aniinomethyl]phenyl-2-(l-pyrroUdinyl)ethyl}acetamide (89). 

-Intermediate 80 can be treated with dibenzyl phosphoiyl chloride foUowed by deprotection to 
produce 2-(3,4-dichlorophenyl)-N-niethyl-N-{l-3-(N-phosphoraniido)anmiDphenyl-2-(l- 

pyrrolidinyl)ethyl>acetamide (90). 



5 



produce 



20 




87, R = -OPOjH2 

88, R = -CEtNHSOiMe 

89, R= (S) -CI%NHC(S)NHCH(CpiH)CH2C02H 

90, R = -NHPO^H2 



CI 



The conq>ounds of formula IV may be prepared by Scheme 8. 
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Scheme 8. 



R3 



R2 



91 



R4l»« 



arylacetyl chloride 



Me 



CCX^ ' 

R3 ^ 




J — X diazonhnn 



R4lH' 

chemistay 
for 96 and 97 
(see Scbeme 7) 

98, X = 2. 3, or 4 SQzCl 

99, X = 2,3.or4C02H, / 

100, X = dihalo and SO2CI substituted 
101 X = dihalo and CO2H substituted 

102, X = 2, 3, or 4 CI^iNH2 . 

103, X = dihalo and CH2NH2 substituted 



R3 



I 

R2 

92, X = 2,3,or4N02 

93, X = 2, 3, or 4 OH 

94, X = dihalo and nitro 
substituted 



Me 




I 

R2 

95, X = 2, 3, or 4 OH 

96, X = 2, 3, or4NI% 

97, X = dihalo and NH2 

substituted 



Analogs 



wherein Rj. Rj. R3, and R4 are defined in formulas IH and IV. 



The diamino intermediate 91 (J. Med. Chem. 1990, 33, 286) can be coupled to 
different regioisomers of nitrophenylacetic acid, which are all commerciaUy available. 
Reduction of the nitro group provides an amino group for the attachment of polar groups. 
Allematively, the amino intermediates 95-97 readUy undergo diazonium chemistry that 
converts the amino groups to carboxyl and suMbnyl chloride groiq)S. This allows the polar 
groups to be attached via different linkers. 
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Following the procedure in Scheme 8, the following compounds are made. 

-Intermediate 96 can be treated with methanesulfonyl chloride to produce 
(-)-(5a,7a,8 JJ)-N-methyl-N-[7-( 1 -pyrrofidinyl)- 1 -oxaspiro-[4.5]dec.8-yl]-3-(N- 
5 methanesulfona]3rudo)aminophenylacetamide (104). 

-Intermediate 98 can be coupled to glycine benzyl ester and deprotected to yield 
(-)-(5a,7a,8B)-N-.methyl-N-[7-( 1 -pyrrolidinyl)- 1 -oxaspiro-[4,5]dec-8-yl]-3-(N-2-acetic 
acid)sulfonamidophenylacetam]de (105). 

10 

-Intermediate 99 can be coupled to glycine benzyl ester and deprotected to yield 
(-)-(5a,7a,8fl)-N-methyl-N-[7-(l -pyrrolidinyl)- 1 -oxaspiro-[4,5]dec-8-yl]-3-(N-2-acetic 
acid)carboxainidophenylacetamide (106). 




X 104. X = NHSO2CH3, 

105, X = SO2NHCH2CO2H 

106, X - CONHCH2CO2H 



Compounds of the above formulas may have one or more asymmetric carbon atoms. 
Pure sterochemically isomeric fornis of the above compounds may be obtained, and 
diastereoisomers isolated by physical separation methods, including, but not limited to 
20 cr3rstallization and chromatographic methods. Cis and trans diasteriomeric racemates may be 
fiirther resolved into their isomers. If separated, active isomers may be identified by their 
activity. Such purification is not, however, necessary for pr^aration of the compositions or 

practice of the methods herein. 

As used herein, the con5>ounds provided herein also include pharmaceutically 
25 acceptable salts, acids and esters thereof stereoisomers, and also metabolites or prodmgs 
thereof that possess activity as analgesics but do not cause substantial CNS effects when 
administered or applied. Metabolites include any compound that is produced upon 
administration of the compound and metabolism thereof. 
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More detailed preparations of the compounds of the present invention follow. 

Compounds of Formula I . - — 

Preparatory for the compounds of formula I, the foUowing intermediates were 
prepared. 

Computing.-. ^q^j 
^OH MeOH, benzaldehyde 



NaCNBH3,24Hr 



C02H (1) 

MeOa HCl(g) 
Reflux, 18 Hr 



^ NHBOC 
(3) '^Ph 



BOC-I>Ser(OBzl)OH 
DCC, HOBt, CH2CI2 



cr«- 



(2) 



1. CHCI3, HCl(g) 

2. NaHCOj, HjO 



H COzMe 
Ph (6) '"-•PS 



0-**^N^'^^°" Reflux, 24 Hr 



Ph 



(4) 



(5) 



COjMe 



COaMe 



N 3_4^ichloro- N 

(9) S-^Cl 



Pd/C 



BnO 



3,4-dichloro- 
phenylaoetic add 



H 



H2C5O psi) 



1. {CCX:i>2,DMSO 
NMM 

2. NaCNBHj, 
pyrrolidine 



COjMe 



Ph 



(7) 
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N-Bcn2vI-D-serme( 1 V : To » mixture of D-serine (25.0 g, 0.237 mol) and 200 mL anhydrous 
methanol was added sodium cyanoborohydride (11.95 g, 0.190 mol), while maintaining the 
temperature at O^C with an ice bath. Then, benzaldehyde (26.5 mL, 0.261 mol) was added to 
the reaction flask, dropwise, at 30°C. The mixture was stirred for 60 Hr. at room temperature. 
* 5 Then, the mixture was filtered and rinsed with methanol (50 mL). The white solid was dried 
in a vacuum oven at 40^C and 10 mmHg over 2 nights: 24.5 g. The filtrate was retained and 
the solvent was evaporated. This oil was passed through a silica gel column (10% 
MeOH/CH2Cl2) and 3.4 g of the desired compound was isolated. The total amount of the 
product was 27,9g (60.0 % yield). *H NMR (DMSO-d6) 6 3.25 (m, IH, CH), 3.85 (m, 2H, 
10 CH2), 4.1 1 (d, 2H, benzylic CH2), 7.45-7.53 (m, 5H, ArH). 

Ref. 

(1) Ohfune, Y.; Kurokawa, N.; Higuichi, N.; Saito, M.; Hashimoto, M.; Tanaka, T. An efficient on&-step 
reductive N-monoalkyation of a-amino acids. Chemistry Letters. 1984, 44 1 -444. 

15 

N-BenzvUD-serine methvl esterf lY: Hydrogen chloride (gas) was bubbled into anhydrous 
methanol for 10 minutes. Then, the solution was allowed to cool to room temperature. Then, 
N-benzyl-D-serine (24.6 gm, 0.126 mol) was added to the reaction flask and refluxed over 
20 night under dry nitrogen. Then, the solvent was evaporated and dissolved in dichloronlethane 
(200 mOL), and washed with a saturated solution of sodium bicarbonate. The dichloromethane 
layer was dried with magnesium sul&te and the solvent was evaporated. (23 gm, 87.2 % 
yield). "H NMR (CDCI3) 5 3.41 (d, IH, CH), 3.52-3.80 (dd, 2H, benzylic ), 3.69 (s, 3H, 
OMe), 7.27 (s, 5H, ArH). 

25 

N-ffKl-Dimethvlethoxv^carbonvl-D-Ser-fO-BzlVN-benzvl-D>Ser-OM^ ( 3^: To a solution of 
N-boc-D-serine-(0-bzl)OH (15 g, 50,76 mmol) in anhydryous dichloromethane (200 mL) was 
added HOBt (7.54 g, 55.8 mmol) at 0°C under dxy nitrogen. Then, DCC (1 1.5 g, 55.7 mmol) 

30 in dichloromethane (100 mL) was added dropwise to the reaction flask. Then, this mixture 
was stirred for 1 Hr. Then, N-benzyl-D-serine-OMe (10 g, 47.8 mmol) in dichloromethane 
(100 mL) was added dropwise to the reaction flask. Then, stirred for 4 days. Then, filtered 
and rinsed with dichloromethane (100ml). The white precipitate was DCU and HOBt. The 
filtrate was evaporated and re-dissolved in ethyl acetate (100 mL). Then, this was allowed to 

35 precipitate, overnight - more DCU. This was filtered and rinsed with ethyl acetate. Then, this 
was isolated on a silica gel column (20% ethyl acetate/ hexanes): an oil-17.3g, 74.3% yield. 
^H NMR (CDCI3) 5 1,43 (s, 9H, t-Bu), 3.54 (t, IH, OH), 3.72 (s, 3H, OMe), 3.75 (dd, 2H, 
CH2) 3.79 (dd, 2H, CH2), 4.41 (d, 2H, CH2 benzylic), 4.43 (d, 2H, CH2 benzylic), 7.27- 
7.30(m, lOH, ArH). 

40 

f 2IL5RV2-( (Benzvloxv'^methyn-S-fHvdroxymethvlV^-f phenvlmethvn-3 .6-piperazane 
dione( 4)^ 

Into anhydrous chloroform (300 mL) was bubbled hydrogen chloride (gas). Then, the 
45 dipeptide(3)(13.5g, 27.7 mmol) in chloroform (100 ml) was added to the reaction flask. The 
flask was stoppered and stirred for 64 Etr. Then, a saturated solution (100 ml) of sodium 
bicarbonate was added and stirred vigorously for 48 Hr. The cyclization was completed at this 
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point. The organic layer was separated from the aqueous layer in a IL separatory funnel. The 
product was isolated from a silica gel column, eluting with dichloromethane-methanol-0.88 
ammonia (96:2:2) to give (4) as an amorphous solid (6.0 g, 61.1% yield). NMR (CDCI3) 6 
3.72-3.96 (m, 7H), 3.97-5.24 (dd, 2H, CH2 benzylic), 4.45 (dd, 2H, CH2 benTyUc), 7.15-7.30 
5 (m, lOH, ArH); MS (FAB) m/e 355 (MHT). 

Ref. . . J 

(2) Williams, T. M.; Ciccarone, T. M.; MacTough, S. C. and et al. 2-Substituted piperazmes as constrained 

amino adds. J.Med,Chem. 1996, iP, 1345-1348. 

10 

(2S.5SV2-(fBenzvloxv^methvn-4-fphenvlmethvlV5-pipera7 mem^ A suspension of 

lithium aluminum hydride (0.9 g, 23.7 mmol) in anhydrous tetrahydrofuran (40 mL) was 
treated with a solution of piperazinedione 4 (2.1 g, 5.92 mmol) in anhydrous tetrahydrofuran 

15 (200 niL), The reaction mixture was heated at reflxix for 24 Hr and then, stirred at room 
teix^rature for 12 Hr. Water (10 ml) was added followed by aqueous sodiimi hydroxide (IN, 
10 mL) and water (10 mL). The mixture was filtered , and the filtrate was evaporated to give 
5 (1 67 g, 86.4% yield> as a viscous ofl. *H NMR (CDCI3) 5 2.58 (dd, 2H, CH2), 2.61 (t, IH, 
OH), 3.10 (dd, 2H, CH2), 3.25 (dd, 2H, CH2). 3.50 (dd, 2H, CH2). 3.74 (s, 2H, CH2), 4.41 

20 (dd, 2H, CH2 benzylicX 7.20-7.30 (m, lOH, ArH). 

£2S^5g)-Methy!^^ 

carboxvlate (6 ^^ A sohition of 5 (1.67 g, 5.1 1 mmoL) in acetonitrile (20 mL) was treated with 
25 a solution of methyl chloroformate (0.532 g, 5.63 mmol) in acetonitrile (10 mL) at 0°C. The 
mixture was stirred at ambient tenoperature for 30 min., and then aqueous sodiimi carbonate 
solution (15 mL) was added. The organic solvent was removed, and the aqueous residue was 
extracted with chloroform (3x10 mL). The combined organic extracts were washed with 
aqueous sodium carbonate solution (10 mL), dried, and evaporated to give 6 (1.52 g, 773% 
30 yield) as an oiL ^H NMR (CDCI3) 5 2.54 (dd, 2H, CH2), 2.45 (t, IH, OH), 2.72 (dd„2H, 
CH2), 3.51 (dd, 2H, CH2), 3.67 (dd, 2H, CH2), 3.69 (s. 3H, OMe), 3.81 (dd, 2H, CH2), 4.44 
(dd, 2H, CH2 benzylic), 7.17-7.31 (IQH, ArH). 



35 (2S.5S^-Methyl2-rmen7vlQxv^methvl1-5-rfl- pvrrohdinvnmethvn-4-fphenvto^ 

p;p^r5.:nneca rboxvlatef 7y: A solution of oxalyl chloride (0.545 mL, 6.24 mmol) in 
dichloromethane (10 mL) at -65''C was treated with a solution of dimethyl sulfoxide (1.14 mL, 
16.0 mmol) in dichloromethane (5 ml) maintaining the reaction temperature below -65''C. The 
mfarture was stirred at -70*^0 for 10 min, and then a solution of the piperazinemethanol (6: 2 g, 

40 5.19 mmol) in dichloromethane (20 mL) was added at such a rate that the reaction 
tenqjerature was maintained below -65''C. The reaction mixture was stirred at -65°C for 3 
Hr, and a solution of N-methytaiorphoIine (1.42 mL, 12.91 mmol) in dichloromethane (5 mL) 
w^ added. The mixture was stirred at -20 ^'C for 45 min and then washed with ice-cold 
hydrochloric acid (0.01 N, lOOmL and 50mL), dried, evaporated, and placed on a high vacuum 

45 pump overnight. The residue was dissolved in methanol (10 mL) and was added to a solution 
of pyrroUdine (0.91 mL, 10.94 mmol) in methanol (10 mL) at -10 ^'C, which had been adjusted 
to pH 6.0 by the addition of methanolic hydrogen chloride. Sodium cyanoborohydride (0.67 
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10.66 mmol) and 4-A molecular sieves (0.66 g) were added, and the mixture was stirred at 
ambient temperature for 18 Hr. The mixture was filtered, and the filtrate was evaporated to 
dryness. The residue was dissolved in aqueous sodium carbonate (IM, 25mL) and extracted 
with dichloromethane (2x50 mL). The product was isolated firom a silica gel column, eluting 
5 with dichloromethane-methanol (98:2) to give (7: 1.0 g, 23.0 % yield). NMR (CDCI3) 8 
1.75 (m, 4H, CH2CH2), 2.46 (m, 3H), 2.48 (m, 4H, CH2CH2), 2.55 (dd, 2H, CH2), 2.70-2.85 
(m, 3H), 3.41 (dd, 2H, CH2>, 3.69 (s, 3H, OMe), 4.10 (m, IH), 4.20 (m, IH), 4.41 (dd, 2H, 
CH2 ben2yKc), 7.10-7.31 (m, lOH, ArH); MS (FAB) m/e 438 (MH*). 

10 (3) Na3ior, A.; Judd, D. B.; Lloyd, J. E.; Scopes, D. L C; Hayes, A. G.; Birdi, P. J. A potent new class of k- 
Reoqitor agonist: 4-subtituted l-<arylacetyl>-2-[(dialkylamino)methyl] piperazines. J. MedL Chem. 1993, 36^ 
2075-2083. 



15 (2S.5SVMethvl 2"(HvdroxvmethylV5-[(l-pvrrolidinvnmethvl1-l- piperazine carboxvlatef S): 
A solution of 7 (0.25g, 0.571mmol) in ethanol (200 mL) was hydrogenated over 10% 
palladium on carbon (Degussa type El 01 NE/W> at 50 psi for 7 days. Then, filtered through 
celite and fiOitrate was evaporated. (0. 1 3 g, 0.5 mmol: 87% yield). 

20 

(2S.5SVMethvl 4-rn.4 - Dichlorophenvnacetvn-2>(hvdroxv^methvl - 5>[n- 
pvrrolidinvRmethvl1"l-piper a'7rinftr.flr^ 7oxvlate(9 ): To a solution of 1,1'- carbonyldiimiazole 
(0.20 g, 1.26 mmol) in dichloromethane (10 mL) was added portionwise 3,4 - 

25 dichlorophenylacetic acid ( 0.25 g, 1.26 mmol) and the resulting solution stirred imder 
niixogen for 1 Hr, at room temperature. A solution of 8 (0.1 3g, 0.5 mmol) in dichloromethane 
(10 mL) was added and the mixture at room temperature for 18 Hr. The reaction mixture 
was washed with sodiimi carbonate solution (2 N, 2 x 10 mL), dried, and evaporated to give a 
viscous oil. This material was dissolved in a mixture of tetrahydrofiiran (5 mL) and water (5 

30 rhL) and treated with lithium hydroxide (42 mg, 1.0 mmol). The reaction mixture was 
removed, and the aqueous residue was extracted with dichloromethane (3 x 10 mL). The 
combined organic extracts were dried and evaporated to give a colorless gum which was 
purified by flash column chromatography on silica gel, eluting with ethyl acetate-methanol 
(40:1) to give 9 (155 mg, 70 %) as a colorless foam. 

35 

Utilizing the above-denoted intermediates, the following conqpounds were prepared. 
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Chiral Compounds 



6^o cXo cxo 




Example 1 

(Jg>-4-fPhenvlmethvn-l-[f3.4-dichlorophenvnacetvll-2-fa- 
pvrrolidinvnmethvllpiperazine hydrochloride \(R)-1 HCI] 
ADL-01-0143-6 

The conqwund (1^-1 HCI was prepared following the literature procedure' in 54% yield; mp 
\6Z-\lifC\ 'H NMR (fiee base, 200 MHz, CDCI3) 5 1.65 (4H, m), 1.95-3.00 (6H, m), 3.10- 
3.80 (9H, m), 4.35 (IH, m), 4.70 (IH, m), 7.00 (IH, m), 7.30 (7H, m); MS (FAB) 448 (M + 
H)*; Anal. Calcd for C24H29C12N30.2HCLH20: C, 53.64; H, 6.19; N, 7.82. Found: C, 53.69; 
H, 5-88; N, 7.49. 

Example 2 

(jn-l-If3.4-Dichlorophenvnacetvll-2-l(l-Pvrr olidinvnmethvllpiperazine 

hydrochloride ffie>-2HCn 

ADJL-01-0047'9 

The compoijnd was prepared by the catalytic hydrogenation of iS)-l HCI following the 
procedure described in the above reference. The product was isolated as a free base as clear oil 
in 81% yield and the dihydrochloride salt was prepared from IM etherial HCI; 'H NMR (free 
base 200 MHz, CDCI3) 5 1.67 (4H, m), 1.95-3.10 (6H, m), 3.10-3.80 (7H, m), 4.30 (IH, m), 
4.65 (IH, m), 7.05 (IH. m), 7.35 (3H, m); MS (FAB) 356 (M + H)*. 

Example 3 

(Jg)-4-Methanesulfonyl-l-K3,4-dichlorophenvnacetvl 1-2-rfl-pyrroHdinynmethvll - 

pjperazine hydrochloride \iRi-3ti HCll 

ADJL-01'0039-^ 

To the solution of (il)-2 (712 mg, 2mmol in 10 ml CHjCU), methanesulfonyl chloride (573 
mg, 5 mmol) and pyridine (1ml) were added at 0 °C, stirred overnight at that temperature, the 
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solution was vvashed with aq. 5% KaCOj solution, extracted with dichloromethane, dried and 
evaporated solvent to give crude oil. This material was purified by flash column 
chromatography on silica gel, eluting with dichloromethane-methanol-ammonia (100:5:1), to 
give the fiee base, which was dissolved into 2 ml of dichloromethane and HCl (3 ml, 1 M in 
EtaO) was added to afford a white salt (i?) -3a HCl (600 mg, 69%): tap 130-132 °C; 'H NMR 
(free base, 200 MHz, CDCb) S 1.61-1.85 (4H, m), 2.38-2.65 (6H, m), 2.72 (3H, s), 2.80-3.06 
(2H, m), 3.15-3.36 (IH, m), 3.50-3.96 (4H, m). 4.48-4.93 (IH. m). 7.00-7.10 (IH, m), 7.25- 
7.40 (2H, m); MS (FAB) 434 (M + H)'; Anal. Calcd for C18H25CI2N3O3S. HCL0.5 CH3OH.: 
C, 45.64; H, 5.59; N, 8.63. Found: C, 45.69; H, 5.58; N, 8.73. 

Example 4 

m-4-t-Butvl-acetvI-l-l(3.4-dichlorophenynacetvll-2-ffl-PvrrolidinvnmethyH- 

piperazine t(itt-3bl. 

ADL-01-0040-4 



To the solution of (il)-2 (356 mg, Immol in 10 ml acetone), t-butyl bromoacetate (234 mg, 
1.2 mmol) and KaCOs (207 mg, 1.5 mmol) were added at 0 °C, stirred overnight at that 
temperature, the solution was washed with aq. 5% KaCOs solution, extracted with 
dichloromethane, dried and ev^orated solvent to give crude oiL This material was purified by 
20 flash column chromatography on silica gel, ehiting with dichloromethane-methanol-ammonia 
(100:5:1), to give (J?)-3b (329 mg, 70%): 'H NMR (free base, 200 MHz, CDCb) 5 1.36 (9H. 
s), 1.91-2.37 (7H, m), 2.65-3.13 (7H, m), 3.58-4.20 (6H, m), 5.00 (IH, m), 7.12-7.21 (2H. 
m), 7.40 (1 H, m). The coitspound was used directly into the follovring reaction. 



Example 5 

rig^-4-ir3.4-dichlorophenvnacetvll-3-lfl-pvrrolidiPv nmethvll-l-piperazineaceticacid 

liihvdrochloride IfJtt-3c 2HCI1 

ADL-01-0042-0 



Compound (it)-3b ( 329 mg, 0.7 mmol) was dissolved into 5 ml THF/EtiO (1:1). and HCl (5 
ml, 1 M in Et20) was added, kept 12hrs to afford a white salt ( if)-3c HCl (275 mg, 61%): 
mp 190°C (d). 'H NMR(fi«e base, 200 MHz, CDCb) 8 1.85-2.20 (4H, m), 2.95-4.41 (17H, 
m), 5.18-5.35 (IH, m), 7.30^7.45 (IH, m), 7.56-7.72 (2H. m); MS (FAB) 414 (M + H)'; Anal. 
35 Calcd for C,9H25ClaNa03. 2 HCL0.5 HjO.: C, 45.16; H, 5.78; N, 8.32. Found: C, 44.91; H, 
5.88; N. 8.56. 

Example 6 

N-t-Boc-D-aspartic acid-B-benzvl ester-l-ff3.4-dich lorophenvnacetvll-2-lfl- 
40 pvrrolldinvnmethvn -piperazine KigVSdl 

ADL-01~0048-7 

To the solution of N-t-Boc-D-aspartic acid-P-benzyl ester (646mg, 2 mmol) and HOBt ( 
270mig, 2mmol in 10 ml CH2Cla), DCC (413 mg, 2 mmol) was added at 0 C, stirred Ih at 
45 that temperature, (Jf)-2 (356 mg, 1 mmol in 10 ml CH2CI2) was added, stirred 24 hrs at room 
temperature, the solution was washed with aq. 5% KaCOs solution, extracted with 
dichloromethane, dried and evaporated solvent to give crude oil. This material was purified by 
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flash column chromatography on silica gel, eluting with dichloromethane-methanol-ammonia 
(100:1:1), to give (if)-3d (628 mg, 95%), 'H NMR (free base, 200 MHz, CDCb) 6 1.35 (9H. 
s), 1.70-1-87 (4H, m), 2.32-3.16 (6H, m), 3.35-4.46 (6H, m), 4.80-5.68 (6H, m), 7.07-7.45 
(8H, m). The conq)Ound was used directly into the reaction below. 

5 

Example 7 

fig>-4-Aspartic acid-l-f(3.4-dichlorDphenvl>acetvIl-2-ffl-pvrrolldinvnmethvll-piDerazine 

dihvdrochloride r(Jt^3e 2HC11 

10 ADL-01'0a41-2 

+The compoimd (Jt)-3d was dissolved into 1 ml of HO Ac, and HCl (1 ml, 2N) was added, 
standing 20 min, then hydrogenated at 1 atm.,10% Pd on carbon at room tenq)erature for 1 h 
to afford a white salt (iJ)-3e (430 mg, 91.5%): mp 168 °C (d). 'H NMR (DMSO-dc) 6 1.92- 
15 2.16 (4H, m), 2.75-5.28 (18H, m), 2.72 (3H, s), 7.31-7.52 (3H, m), 8.45-8.80 (3H, m); MS 
(FAB) 471 (M + H)*; AnaL Calcd for C21HMCI2N4O4. 2 HCl: C, 46.34; H, 5.18; N, 10.29. 
Found: C, 45.52; H, 6.02; N, 9.73. 



20 Example 8 

<'JgV4-Acetvl-l-f(3.4-dichIorophenvI>acetyn-2-f(l-pyrrolidinvl>methyll -piperazine 

hvdrochioride irJt>-3f HCll 

ADL-01-0148-5 

25 The compound was prepared as reported in the literature (7. Med. Chem. 1993, 36, 2075- 
2083) from {R)-2. the hydrochloride salt was prepared from IM etherial HCl to afford (R}-3f 
HCl in 88% yield; mp 153-155°C; MS (FAB) 398 (M + Hf. AnaL Calcd for 
C19H2SCI2N3O2.HCLH2O: C, 55.49; H, 6.03; N, 9.66. Found: C, 50.40; H, 6.23; N, 9.28. 

30 

Example 9 

^Jg>-4-fl)iethoxvphosphonate>-l-|(3,4-dichlorophenvnacetvll-2-l(l-pvrrolidinvl'>metfavn- 

piperazine hydrochloride l(Jg>-3g HCH 

ADL-OJ-0149-3 

35 

To a solution of (if)-2 (0.178 g, 0.5 mmol) in 10 mL of CH2CI2 was added EtsN (0.101 g, 1.0 
mmol) and diethylchlorophosphonate (0.174 g, 1.0 mmol) under a nitrogen atmosphere. The 
reaction mixture was stirred at room temperature for 13 h and then poured over aqueous 10% 
K2CO3. The organic layer was separated, dried over anhydrous Na2S04, and evaporated to 

40 dryness uikler reduced pressure to give the conqmund as a yellow oiL The ofl was purified on 
a silica gel colimui (solvent sj^em: CH2Cl2:CH30H:28% NH4OH, 95:5:2) and converted to 
hydrochloride salt by usual method to gwe (i^-3g HCl, 0.10 g (38%); mp 168-1 70°C; 'H 
NMR (fiee base, 200 MHz, CDCI3) 6 1.20 (6H, t, J = 7.0 Hz), 1.64 (4H, m), 2.30-2.70 (6H, 
m), 2.85-3-15 (IH, m), 3.45-3.80 (4H, m), 3.60 (2H, brs), 3.98 (4H, m), 4.35 (IH, m), 4.70 

45 (IH, m), 7.00 (IH, m). 7.30 (2H, m); MS (FAB) 492. 494 (M + H)*. AnaL Calcd for 
C2|H32CfeN3O4PJHCL0.5H2O: C. 46.90; H, 6.37; N, 7-81. Found: C, 46.66; H, 5.90; N, 8.16. 
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Example 10 

rig>-4-Trifluoroacetyl-l-tf3,4-dichlorophenvl)acetvU-2>r(l-pvrroIidinYnmethvH 
piperazine hydrochloride f(ig}-3h HCI] 

ADL-Ol-OlSO-l 

5 

To a solution of (iC)-2 (0.356 g, 1.0 mmol) in 10 mL of CH2CI2 was added EtsN (0,202 g, 2.0 
mmol) and trifluoroacetic anhydride (0.42 g, 2.0 mmol) in a nitrogen atmosphere. The reaction 
mixture was stirred at room temperature for 12h ami TLC showed staring material was still 
present, added another equivalent of trifluoroacetic anhydride and stirring was continued for 

10 additional 12 h. The reaction was worked up as above and the hydrochloride salt was prepared 
as usual to give (R)-3h HCI, 0.25 g (50%); mp 145-14r'C; NMR (free base, 200 MHz, 
CDCI3) S 1.60 (4H, m), 2,20-2.75 (6H, m), 3.10 (IH, m), 3.45-3.80 (4H, m), 4.00 (IH, J= 
14.0 Hz, d), 4.25 (IH, m), 4.45 (IH, J = 14.0 Hz, d), 4.70 (IH, m>, 7.00 (IH, m), 7.28 (2H, 
m); MS (FAB) 452, 454 (M + H)". Anal. Calcd for C19H22CI2F3N3O2.HCLO.5H2O: C, 45.85; 

15 H, 4.86; N, 8.44. Found: C, 46.26; H, 4.82; N, 8.33. : 

Example 11 

figV4-f(3^4"Dichiorophenvl)acetvn-3-f(l-pvrroIidinvftmethvl] -l-piperazinecarboxamide 

hydrochloride UR}'3i HCH 

20 

To a solution of {R)'1 (0.356 g, 1.0 mmol) in acetic acid (0.186 g, 3.0 mmol) and water was 
added KOCN (0.244 g, 3.0 mmol) and the reaction mixture was stirred at room temperature 
for 72 h. An aqueous 10% KaCOa was added to the reaction mixture to bring the pH to near 

25 12.0 and the product was extracted vdth CH2CI2, washed with saturated salt solution, dried 
over anhydrous Na2S04. The removal of solvent at reduced oressure gave the crude product 
which was purified on a silica gel column (solvent system: CH2Cl2:CH30H:28% NH4OH, 
95:5:1) to give the desired product as a white solid. The hydrochloride salt was prepared from 
IM etheial HCI to give (iP>3i HCI as a white soKd, 0.15 g (31%); ^H NMR (free base, 200 

30 MHz, CDCI3) 5 1.65 (4H, m), 2.10-3.20 (6H, m), 3.40-3.70 (4H, m), 3.95 (2H, m), 4.20 (2H, 
J = 14.0 Hz, d,m), 4.70 (IH, m), 5.35 (2H, bs), 7.00 (IH, m), 7.25 (2H, m); MS (FAB) 399, 
401 (M H- H)*. Anal Calcd for Ci8H24Cl2N4O2.HCl.H2O,0.125 CH2CI2: C, 46.88; H, 5.91; N, 
12.06. Found: C, 46.66; H, 5.50; N, 1 1 .97. 

35 

Example 12 

(ig>-4^r(3.4-DichlorophenvUacetvn-3-r(l-pvrrolidinvnmethvn -1- 
piperazlnecarboxaldehyde hydrochloride f(Jg>-3i HCIl 

40 

To a solution of (if)-2 (0.356 g, 1.0 mmol) in 10 mL of CH2CI2 was added 1.0 mL of 
methylformate (excess) at O'^C under a nitrogen atmosphere. The reaction mixture was stirred 
for 24 h and solvent was removed at reduced pressure to give the crude product. The 
compound was purified on a silica gel column (solvent system: CH2Cl2:CH30H:28% NH4OH, 
45 95:5:1) and converted to the hydrochloride salt, (it>3j HCI, 0.10 g (23%); mp 126*'C (d); 'H 
NMR (free base, 200 MHz, CDCI3) 5 1.62 (4H, m), 2.10-3.20 (6H, m), 3.35-3.85 (5H, m). 
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4.25 (311, m). 4.60 (IH, m), 7.00 (IH, m), 7.26 (2H, m), 7.90 (IH, s); MS (FAB) 384, 386 (M 
+ H)*. 



5 Example 13 

fJ?V4-[f3,4-Dichlorophenvnacetvll-3-fri--pviTolidinvnmethvll -l-piperazine-sulfonamide 

hydrochloride ffigi-Sk HCil 

AJ>L^l-0164-2 

10 To a solution of (ir)-2 (0.356 g, 1.0 nunol) in 5 mL of p^dixane was added sulfamide^ 
(NH2SO2NH2, 0.96 g, 10 mmol) under a nitrogen atmosphere and the reaction mixture was 
heated to reflux for 2 h. The reaction mixture was evaporated to dryness under reduced 
pressure and the residue was redissolved in CH2CI2 and washed with aqueous 10% KaGOj, 
saturated salt solution, and dried over anhydrous Na2S04. The removal of solvent resulted the 

15 firee base of the product which was purified on a silica gel column (solvent system: 
CH2Cl2:CH30H:28% NH4OH, 98:2:1) . The hydrochloride salt was prepared from IM etherial 
HCl to give (it>3k HCI, 0.10 g (21%); mp 183-185^C; 'H NMR (free base, 200 MHz, 
CDCI3) S 1.68 (4H, m), 2.30-3.00 (6H, m), 3.15-4.00 (5H, m), 4.15-4.65 (3H, m), 4.85 (IH, 
m), 7.00 (IH, m), 7.31 (4H, m); MS (FAB) 435 (M + H)*. Anal. Calcd for 

20 Ci7H24Cl2N403S.Ha: C, 43.28; H, 5.34; N, 1 1.87. Found: C, 42.90; H, 5.35; N, 1 1.43- 

Ref. 

(4) Alker, D. cL al. J. Med. Chem. 1990, JJ, 585. 



25 



30 



Example 14 

rJeV4-(4-Methvphenylsulfonvn-l-r(3.4-dichlDrophenvnacetvl]-2-rfl-pvrroildinvnmethvll 

-pjperazine hydrochloride lfig)-31 HCil 



To a solution of {ie)-2 (0.356 g, 1.0 mmol) in 5 mL of CH2Cb was added p-toluenesulfonyl 
chloride (0.38 g, 2 mmol) followed by 0.5 mL of pyridine under a nitrogen atmosphere. The 
reaction mixture was stirred at room temperature for 16 h and then poured onto aqueous 10% 
K2CO3. The organic layer was separated and dried over anhydrous Na2S04 . The removal of 

35 solvent gave the product which was purified on a silica gel colimin (solvent system: 
CH2Cl2:CH30H:28% NH4OH, 98:2:1). The hydrochloride salt was prepared to give {R)-Z\ 
HCl, 0.15 g (27%); mp 240^C (d); 'H NMR (fi^e base, 200 MHz, CDCI3) 6 1.65 (4H, m), 
1.95-3.00 (6H, m), 2.38 (3H, s), 3.15-3.85 (5H. m), 4.45 (IH, m), 4.75 (IH, m), 6.95 (IH, 
m), 7.25 (4H, m), 7.50 (2H, J = 8.0 Hz, d); MS (FAB) 510 (M + H)^. Anal. Calcd for 

40 C24H29CI2N3O3S.HCI.O.25H2O: C, 52.32; H, 5.35; N, 7.63. Found: C, 52.23; H, 5.50; N, 7.51 . 

Racemic Compounds 
45 Racemic compounds were prepared as illustrated by the following steps. 
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RX/base 



(ASH 



H 



GDI 



ArCHjCpj" 



(Jt5>-5,R = S02CH3 
(it5)-6,R = C02CH3 
(it5)-7,R«COCH3 




At 



(/tiS)-8,R = S02CH3 
(i2;5>9,R = C02CH3 
(J?,5)-10R = COCH3 



fig^-2-f(l-PvrrolidinvnmethvnDiDerazipe hydrochloride TfJg>ig)"4 HCIl 

5 , 

The compound was prepared following the literature procediire and isolated as hydrochloride 

salt. 

(RJS^-4'CRf= SO^CH^. C0,CH^, COCH^V2-Tn-Pvrrolidin vninethynpiperazine 
10 hydrochloride irJ?^)-5. 6. 71 

These conqK>unds were also prepared according to the procedures described in the 
literature^ and each of the products were purified as free base before utilizing below. 



15 



20 



25 



30 



Example 15 

(igT.g)-4-Methanesuifonvi-l-[(3.4-dlchlorophepvnacetvll -2-[(l>pvrrolidinvnmethyH 
pioerazine hydrochloride UR.S)-8b^ HCll f General Procedure) 
ADIy4fJ-0135'2 



l,l'-CarbonyIdiimidazole (0.324 g, 2.0 inmol) was added to a stured solution of 3,4- 
cMchlorophenylacetic acid (0.41 g, 2.0 mmol) in 10 mL of CH2CI2 at room temperature under a 
nitrogen atmosphere, and the resulting solution was continued stirring for additional 1 h. The 
resulting solution was then added to a stirred solution of (R^J-S (0.247 g, 1 .0 mmol> in 10 niL 
of CH2CI2 at O^'C and the reaction mixture was stirred for ftirther 20 h. The reaction mixture 
was diluted with CH2CI2 and washed with aqueous 2M Na2C03- The organic layer was dried 
and evaporated to dryness and the product was purified on a silica gel column (solvent system: 
CH2Cl2:CH30H:28% NH4OHL, 98:2:1). The hydrochloride salt was prepared by redissolving 
the compound in CH2CI2 and treating the solution with IM etherial HCI to give (if^^-8a HCl 
as a white soKd, 0.20 g (32%); NMR (see i?-3a); MS (FAB) 434 (M + H)"; Anal. Calcd for 
CigHisCkNsOaS. HCLO.5H2O: C, 45.13; H, 5.51; N, 8.77, Found: C, 45,46; H, 5.36; N, 8.71. 



The following compoimds were similarly prepared from (RfS)-5, 6,and 7: 
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Example 16 

(Jg.^y)-4-Methanesuifonvl-l-Tf4-methvlsulfonvlphenvnacetvl]-2-fa-pyrrolidinvn- 
5 methvllpiperazine hydrochloride i(R.Si-Sh HCll 

ADL-01-0117-0 

The confound was prepared from 4-methyIsiiIfony^henylacetic acid and the hydrochloride 
salt was recrystallized from CHjOH to give (R^)^h HCI in 60% yield; rap 185-188'C; 'H 
10 NMR (free base, 200 MHz, CDCU) 6 1.65 (4H, m), 2.30-2.70 (6H, m), 2.80 (3H, s), 2.85- 
3.10 (3H, m), 3.00 (2H, m), 3.25 (IH, m). 3.50-3.95 (4H, m). 4.50 (IH, m), 4.80 (IH, m)), 
7.40 (2H, J = 7.5 Hz. d), 7.80 (2H, J = 7.5 Hz, d); MS (FAB) 444 (M -^ Hf i AnaL Calcd for 
C19H29N3O5S2. HCI: C, 47.54; H, 6.30; N, 8.75. Found: C. 46.03; H, 6.24; N, 8.80. 



Example 17 

fie.S>-4-Methanesulfonvi-l-lf2-nitrophenvnacetvll-2-f(l-Dvrrolidinv n-methvn piperazine 

hydrochloride lOLSiSc HCll 

ADIy-01-OJ19-6 

20 

The compound was prepared from 2-mtiopheaylacetic acid in 65% yield as hydrochloride salt; 
mp 253-255''C; 'H NMR (free base, 200 MHz, CDCI3) 5 1 .70 (4H, m), 2.40-3.10 (6H, m), 
2.75 (3H, s), 3.45 (IH, m), 3.70-4.00 (4H, m), 4.05-4.30 (2H, m), 4.50 (IH, m), 4.72 (IH, : 
m), 7.45 (3H, m), 8.05 (IH, J = 8.0 Hz, d); MS (FAB) 41 1 (M -1- Uf ; AnaL Calcd for 
25 C,8H26N40sS.HCk C. 48.37; H, 6.09; N, 12.54. Found: C. 48.36; H. 5.66; N, 12.29. 

Example 18 

r«.^4-Methaiiesulfonyl-l-r(4-triflnoromethvlphenvn acetvll-2-l(l-pvrroUdmyn- 
methvllpiperazlne hydrochloride UjR^>-8d HCll 

30 ADL-01-0120-4 

The compound was prepared as a hydrochloride salt from 4-trifluorometylphenylacetic acid in 
82% yield; 182-185°C; 'H NMR (free base, 200 MHz, CDCI3) 5 1.65 (4H. m). 2.35-3.05 (6H, 
m), 2.71 (3H. s), 3.25 (IH, m), 3.50-3.95 (5H, m), 4.55 (IH, m), 4.85 (IH. m). 7.30 (2H, m). 
35 7.50(2H, J = 7.8Hz,d);MS(FAB)434(M + H)*; Anal.Calcdfor 

C,9H26F3N3O3S.HCL0.5HaO: C, 47.65; H, 5.89; N, 8.77. Found; C, 48.36; H, 5.80; N, 8.51. 



Example 19 

40 (Jg.^-4-M[ethanesulfonyl-l-rf3-indolvlacetvl1-2-rfl-pvrr olidinyl^-methvllpiperarine 

hydrochloride UJg.^i-8e HCll 

ADI^Ol-0134-S 

The compoxmd was prepared from 3-indoIeacetic acid and isolated as free base in 40% yield 
45 and converted to hydrochloride salt; 219-221*'C; 'H NMR (fiw base, 200 MHz, CDCI3) 8 
1.65 (4H, m), 2.10-3.00 (6H, m), 2.55 (3H, S), 3.10-3.45 (2H, m), 3.45-3.90 (4H, m), 4.05 
(IH, m), 4.55 (IH, m), 4.90 (IH. m). 7.05 (3H, m), 7.25 (IH. m), 7.50 (IH, m), 8.95 (IH, 
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bs); MS (FAB) 405 (M + H)*; Anal. Calcd for C20H28N4O3S.HCLO.5H2O: C, 58.09; H, 7.07; 
N, 13.55. Found: C, 58.37; H, 6.68; N, 13.30. 



5 Example 20 

fJg^-Methvl4-tf4-methYisuifonvlphenvnacetvH-3-rfl-pyrrolidinyl>-metliYn-l- 
piperazinecarboxvlate hydrochloride UR^)-9a HCll 

ADL-OI-0092-5 

10 The coi^pound was prepared from 4-iiiethylsulfonylphenyIacetic acid and the hydrochloride 
was prepared from IM etherial HCl to give (R,S)-9sk HCI in 46 % yield; mp 225''C; 'H NMR 
(free base. 200 MHz, CDCI3) S 1.60 (4H, m), 2.15-2.95 (6H, m), 2,98 (3H, s), 3.15 (2H, m), 
3.35 (3H, m), 3.60 (3H, s), 3.95 (2H, m), 4.30 (IH, m), 4.72 (IH, m), 7.45 (2H, m), 7.75 (2H. 
J = 7.5 Hz, d); MS (FAB) 424 (M + H)*; Anal. Calcd for C2oHt9N305S.HC1.0.25HiO: C, 

15 51.72;H, 6.62; N, 9.05. Found: C, 51.93; H, 6.47; N, 8.44. 



Example 21 

(Jg,.y)-Methyi 4-f(4-trifluoromethviphenyl>acetvil-3-f(l-pyrrolidinvn-methvn-l- 
20 piperazinecart>oxylate hydrochloride UR^)-9b HCll 

ADL-OI-0094-1 

The confound was prepared as a hydrochloride salt from 4-trifluorometylphenylacetic acid to 
give iR^)-9h HCl in 48%; mp 210''C; 'H NMR (200 MHz. CDCI3) 6 1.50 (4H, m). 1.95-2.30 
25 (6H, m), 2.35-3.50 (4H, m). 3.65 (3H. S), 3.70-4.50 (5H. m). 7.45 (4H, m); MS (FAB) 414 
(M + Anal. Calcd for C2oEl26F3N3O3.HCL0.25H2O: C. 52.86; H, 6.10; N. 9.25. Found: C, 
53.03; H, 5.94; N, 8.94. 



CHaPh 



30 




iR.syn 



Another nomor product (R,S)-11 (ADLi-01-0093-3) was isolated as a hydrochloride salt from 
this reaction in 10% yield; mp 190'*C; MS (FAB) 446 (M + H)*. 

35 
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Example 22 

(JRJSi'Methvl 4-r(3-indolvnacetvll-3-rfl-pvrrolidinvl)-methvll-l-pip eraMn e-carboxviate 
5 hydrochloride lfJg^)-9c HCll 

AI>L^01-0095-8 

The compoiind was prepared from 3-indoleacetic acid and the hydrochloride salt was prepared 
to give (R^)-9c HCl in 75% yield; mp 143°C; 'H NMR (200 MHz, CDCI3) 5 1.55 (4H, m), 
10 1 .90-2.52 (6H, m), 2.70-3.75 (9H, m), 3.35 (3H. S). 6.60 (2H, m), 6.85 (2H, m), 7.20 (IH, s), 
7.65 (IH. brs); MS (FAB) 385 (M -»- H)*. 

Example 23 

15 (/g,5^-Methyl 4-r(2-nitrophenvnacetvll-3-[a-pvrrolidinvn-methvll-l-pinerarfnft- 

carboxviate hydrochloride lfit^)-9d HCll 

ADL-01-0096-6 

The compovind was prepared from 2-mtrophenyacetic acid and hydrochloride was prepared 
20 from IM etherial HCl to give (ie,iS^-9d HCl in 42% yield; 228''C; 'HTmiR (free base, 200 
MHz, CDCI3) 5 1.60 (4H, brs), 1.80-2.30 (4H, m), 2.70 (2H, m), 3.05 (2H, m), 3.60 (3H, s), 
3.55-4.10 (4H, m), 4.35 (2H. J = 14.0 Hz. dd), 5.10 (IH, m). 7.50 (3H, m), 8.05 (IH, J = 7.5 
Hz, d); MS (FAB) 391 (M + H)"^; AnaL Cakd for C19H26N4O5.HCI: C, 53.46; H, 6.37; N, 
13.12. Found: C, 54.29; H, 6.38; N, 12.58. 

25 

Example 24 

filt^-Methvi4-lf2-methoxvphenYnacetvll-3-r(l-pyrrolidinvn-methvll-l-piperazine- 

carboxylate hydrochloride \(ItJSi-9^ HCll 

30 ADI^l-0097-4 

The compound was prepared as above from 2-methoxyphenylacetic acid to give {RjS)T9e HCl 
in 12% yield; mp 120°C; 'H NMR (free base, 200 MHz, CDCI3) 5 1.65 (4H, m), 2.25 -2.95 
(6H, m), 3.10 (IH, m), 3.30-4.10 (5H, m), 3.60 (3H, s), 3.70 (3H, s), 4.40 (IH, m), 4.70 (IH, 
35 m), 6.84 (2H, m), 7.15 (3H, m); MS (FAB) 376 (M + H)*; Anal. Calcd for 
C20H29N3O4.HCI.H2O: C, 55.87; H, 7.50; N, 9.77. Found: C, 55.78; H, 6.97; N, 9.42. 

Example 25 

(ig,.S)-Methyl 4-l('2-aminophenyI>acetyn-3-[(l-pvrrolidinylVmethyll-l-piperazine- 
40 carboxylate dihvdrochloride If Je.^)-9f 2HCII 

ADL-01-0098-2 

The compoimd was prepared by the hydrogenation of {R,S)-9e HCl on 10% Pd/C following 
the procedure described in the literature 1. The con^pound, (if^-9f 2HC1, was isolated as 
45 dihydrochloride in 84% yield; mp 195**C (d); 'H NMR (200 MHz, DMSO-ds) 5 2.00 (4H, m), 
3.05-4.45 (16H, m), 3.75 (3H, s), 5.00 (IH, m), 7.45 (4H, brs); MS (FAB) 361 (M + H)'; 
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Anal. Calcd for C19H28N4O3.2HCI.H2O: C, 50.56; H, 7.15; N, 12.41. Found: C, 50.36; H, 
7.26; N, 12.05. 

Example 26 

5 fJeuS^-4-Acetvi-l-U4-methvbulfonvlphenyRacetvll-3-in-pvrrolidinvn-methvn-piperaa!ine 

hydrochloride ffJg^)-IOa HCll 

ADL-01-0144-4 

The compound was prepared as above from 4-methylsulfonylphenylacetic acid and the 
10 hydrochloride salt was prepared in usual &shion to give (J{,i9-10a HCl in 45% yield; mp 145- 
14rC; 'HNMR (200 MHz, DMSO-ds) 5 1.90 (4H, m), 2.17 (3H, s), 2.65-3.80 (6H, m). 3.32 
(3H, s), 3.85-4.45 (8H, m), 5.05 (IH. m), 7.65 (2H. J = 8.0 Hz. d). 7.95 (2H. J = 8.0 Hz, d); 
MS (FAB) 408 (M + H)*- 

15 Example 27 

fJg.iS>-4-Acetvl-l-f4-trifluoromethvlphenvnacetvn-3-f(l-pviTDlidinvn-methvH 
pipararfnaearboxvlate hydrochloride \{R.Si-\^\i HCn 

ADL-01-014S-1 

20 The compound was prepared from 4-trifluoroinety^hcnylacetic acid and isolated as 
hydrochloride salt, (J^>10b HCl, in 30% yield; mp 1 lO'^C; 'H NMR (200 MHz, DMSO-de) 
5 2.00 (4H, m), 2.15 (3H, s), 2.70-3.25 (6H, m), 3.50-4.45 (8H, m), 5.05 (IH, m>, 7.70 (4H, 
m); MS (FAB) 398 (M + H)*. 



25 



30 



35 



40 



Example 28 

(jg^-4-Acetvl-l-R2-trifluoromethviphenynacetvH-3-l(l-pvrTOlidinvR-methyH 
piperazinecarboxylate hydrochloride lfjg^)-10c HCil 

ADL-01-01S7-6 

The con^und was prepared from 2-trifIuoromety^henylacetic acid and the hydrochloride salt 
was made from IM etherial HCl to give iR,S)-lQc HCl in 57%; 220**C (d); 'H NMR (free 
base, 200 MHz, CDCI3) 5 1.65 (4H, m), 2.05 (3H, s), 2.25-3.25 (6H, m), 3.40-4.10 (6H, m), 
4.50 (2H, m), 4.70 (IH, m), 7.30 (2H, m), 7.60 (2H, m); MS (FAB) 398 (M + H)*. 

Example 29 

fJg.5^-4-Acetvl-l-r(3-nitrophenyftacetvll-3-I(l-pyrrolIdinyn-methyllpiperazine- 
carboxvlate hydrochloride \(RJS)-Vid HCil 

ADL-01-01S8-4 



The compound was prepared from 3-nitrophenylacetic add and the hydrochloride salt, (R^)- 
lOd HCl was isolated as a white solid in 69% yield; mp 143-145°C; 'H NMR (free base, 200 
MHz, CDCI3) 6 1.63 (4H, brs), 2.05 (3H, s), 2.20-2.80 (6H, m), 2.90-3.25 (2H, m), 3.50-3.90 
(3H, m), 4.00 (IH, J = 14.0 Hz, d), 4.45 (2H, m), 4.65 (IH, m), 7.45 (2H, m), 8.00 (2H, m); 
45 MS (FAB) 375 (M + H)*; Anal. Calcd for Ci9H26N404.HCLHaO: C. 53.21; H, 6.81; N, 13.06. 
Found: C, 53.51; H, 6.13; N, 12.91. 
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Example 30 

(J?«5>-4-Acetvl-l-[(2"nitrophenvI)acetvl]>3-f(l"PYrroiidinvft-methvllpiperazm 
carboxvlate hydrochloride l(ILS)'10e HCll 

ADL-OI'0163'4 

5 

The compound was prepared as above from 2-mtrophenylacetic acid to give (i?^-10e HCI as 
white solid in 50% yield; mp 180°C (d); *H NMR (free base, 200 MHz, CDCb) S 1.63 (4H, 
m), 2.04 (3H, s), 2.20-2.85 (6H, m), 2.98-3.35 (3H, m), 3.60-4.25 (4H, m), 4.60 (2H, ni), 
7.35 (3H, m), 8.00 (IH, J = 7.0 Hz, d); MS (FAB) 375 (M + Hf ; AnaL Calcd for 
10 C19H26N4O4.HCLO.5H2O: C, 55.54; H. 6.62; N, 13.64. Found: C, 54.38; H, 6.35; N, 13.58. 

Example 31 

fje,iy>-4-Acetyl-l-l(4-nitrophenvl>acetvll-3-f(l-pvrroildinvl)-methvllpiperaztne- 
carboxvlate hydrochloride rfie>iy>--10f HCll 

15 ADL-01-0159'2 

The compound was prepared from 2-nitrophenylacetic acid as before to give (Jf^^lOf HCI in 
52% yield; 146-148^0; ^H NMR (free base, 200 MHz, CDCI3) 8 1.68 (4H, m), 2.07 (3H, s), 
2.20-2.75 (6H, m), 3.40-3.90 (3H, m), 4.05 (IH, J = 13.5 Hz, d), 4.50 (2H, m), 7.35 (2H, J = 
20 8.0 Hz, d), 8.10 (2H, J = 8.0 Hz, d); MS (FAB) 375 (M + W)\ AnaL Calcd for 
Ci9H26N4O4.HC1.0.5H2O.0.125CH2Ch: C, 53.36; 6.61; 13.01. Found: C, 53.16; H, 6.27; N. 
13.36. 

Example 32 

25 (ig,51-4-(Phenylmethyl>-l-ff4,5,-dlchIoro-2-nitrophenynacetvll-2-t(l- 
pyrrolidinynmethvllpiperazlne dihydrochloride lfig^J-12 2HCI1 

The compound was prepared from 4-phenylmethyl-2[(l-pyrrolidinyl)methyl]piperazine (Ref. 
30 1) and 4,5-dichloro-2-nitrophenylacetic acid following the method described above to give 
{RyS)'Vl 2HCI in 63% yield; mp 235''C (d); 'H NMR (free base, 200 MHz, CDCI3) 5 1.66 
(4H, m), 2.05-3.00 (8H, m), 3.45 (4H, m), 4.00 (5H, m), 4.60 (IH, m), 7.35 (6H, m), 8.15 
(IH, s); MS (FAB) 493 (M + H)*; Anal. Calcd for C24H29CI2N4O3.2HCI: C, 50.99; 5.53; 9.91. 
Found: C, 50.55; H, 5.16; N, 9.44. 

35 

Compounds of formula 11 

General procedure for DCC/pyr coupling. With stirring at 25*=*C under N2, DCC 
(2.06 eq) and CH2CI2 were added to a mixture of the acid (2 eq) and pyridine (2.06 eq) in 
40 CH2CI2. After 1-2 min, a solution of the amine (1 eq) ui CH2CI2 was added, and the mixture 
was stirred at 25**C imder N2 overnight. The final concentration of the mixture is aroimd 0.1 - 
0.3 mM with respect to the amine. Sat'd. NaHC03 (2 mL) was added to destroy excess active 
esters before the mbcture was filtered through celite, and the DCU was washed with CH2CI2. 
The filtrate was then partitioned between sat'd NaHC03 and CH2CI2, which was dried 



-40- 



CA 02240728 1998-06-17 



"WO 97/32857 



PCTA;S97/033S3 



(Na2S04), filtered through celite, and evaporated. Toluene was added to azeotrope off 
pyridine before the crude product was chromatographed and converted to the HCI salt. 

Compounds having the following structures were prepared: 



X 



(±)-l,X=-OMe Ri-^Rz 
(±)-2, X=-NOi 



(±)-3, ADL-01-0017-2. X=-OMe. F,=-H. R2=3,4-Cl2-phenyl 

(±)-4, ADL-01-0018-0, X=-OH, R,=-H, R2=3,4-Cl2-pheiiyl 

(±)-5, ADL-01-0019-8. X=^0CfiC02H, R,=-H, R2=3,4-a2-pheiQrl 

(±)-6, ADL-0 1-0020-6, X=-OMe, R,=R2=phenyl 

(±)-7, ADL-01-0021-4, X=-OH, R,=R2=phenyl 

(±)-8, ADL-01 -0029-7, X=-NOj, Ri=-H, R2=2-N02-4,5-Cl2-phenyl 

(±)-9, ADL-01-0031-3, X=^NC^, R,=-H, R2=3,4-Cl2-phenyl 

(±)-10, ADL-01 -0032-1, X=-NIi, R,=-H, R2=3,4-Cl2-phenyl 

(±)-ll, ADL-0 1-0034-7, X=-NC:^, Ri=-H, R2=4-methyIsulfonylphenyI 

(±)-12, ADL-01 -0037-0, X=-N(CIiC02tBu)2, Ri=-H, R2=3,4-Cl2-phenyl 

(±)-13, ADL-01-0044-6. X=-N(CI%C02H)2, Ri=-H, R2=3,4-Cl2-phenyl 

(±).14, ADL-01-0052-9, X=-N(CI%C02Et)2, Ri=-H, R2=3,4-Cl2-phenyl 

(±)-15, ADL-01 -0053-7, X^-NHPQEtj, Ri=-H, R2=3,4-Cl2-pheiiyl 

(±)-16, ADL-01-0070-1, X= -NHCCFDaPOaEta, Ri=-H, R2=3,4-Cl2-phenyl 



Intermediates (±)-l and (±)-2 were prepared via reported methods from the appropriate 
starting materials.* Compounds (±)-3 and (±)-4 are known compounds prepared via reported 
10 methods.* Compounds (±)-5 through (±)-16 were prepared by DCC coupling of either (±)-l 
or (±)-2 to an arylacetic acid followed by demethylation or reduction to allow 
peripheralization. 

Ref. 

15 (S) Rajagopalan. P. et al. Bioorg. Med. Chem. Letters 1992. 2, 721-726. 
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6H3 



NHCH3 




Similar chemistiy. 



(±)-17, R=-OMe 
(±)-18, R=-H 



0.0 



(±)-19, ADL-01 -0090-9, R=-OMe 
(±)-20, ADL-01-0099-0, R=-H 



CI 



Intermediates 17 and 18 were prepared via known methods from 6-methoxy-l-tetralone and 1- 
tetralone, respectively. Intermediates 17 and 18 were coupled to 3,4-dichlorophenyIacetic acid 
to produce (±)-19 and (±)-20. 



, — . HN-CH3 
(±)-21 




N-CH3 CI 



(±)-22, ADL-01-0051-1 



(±) 



H3C, 

NH 

o5-o 



(±)-23 



C6-0 



(±)-24, ADL-01-0104-8, R,= 
(±).2S, ADL-01-0105-5, R|= 
(±>26, ADL-.01-0106-3, R,= 
(db)-27, ADL-01-0107-1, Ri= 
(±)-28, ADL-01-0108-9, R,= 
(db)-29, ADL-01-0109-7, R,= 



-H, R2=2.N02-4,5-Cl2"phenyl 

-H, R2=3-N02-phenyl 

-H, R2=2-N02-4-CF3-phenyl 

-H, R2=3,4-Cl2-phenyl 

-phenyl, R2=phenyl 

-H, R2=^-methylsulfonylphenyl 



Intennediates (=t)-21 and (±)-23 were prepared via simUar chemistry from 1-benzosuberone 
and(±)-trans-2-bromo-l-indanoLl Compounds (=t)-22, (=t)-25 (Niravoline),^ and (=t)-27 are 
known compounds prepared via reported chemistry. ' Conq>ounds (±)-24 through (=t)-29 
were prepared by DCC coupling to the appropriate arylacetic acid. 



Ref. 

(6) Bellissant. E. et al. J. Pharmacol. Exp. Ther. 1996, 278, 232-242. 
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Representative e?ramples follow. 



Example 33 

2"l7-lfA>-trans-l-(NO,4-dichlorophenylacetamidO"N-methvlaminoV2-(l-pvrrolidi 
5 U3.4-tetrahvdronaphthoxvllaceticacid (feVS. ADL-01-0019-8^ 

WiAi stirring at 25 ®C under N2, t-butyl bromoacetate (0.35 naL, 2.38 nunol) was added to a 
mixture of (±)-4 (0.688 g, 1.59 mmol) and KaCOs (0.5 g, 3.6 mmol) in DMF (8 mL), and the 
mixture was stirred at 25 ®C under N2 overnight before the mixture was evaporated under high 
vacuum. The residue was partitioned between sat'd NaHC03 and CH2CI2 (2 X 100 mL), 

10 which was dried (Na2S04), filtered through celite, and evaporated. The t-butyl ester 
intermediate was flash column chromatographed twice eluting with CH2Cl2:2% NH3:2% 
MeOH and CH2Cl2:2% NH3:1% MeOH, respectively. The t-butyl ester was then deprotected 
in a mixture of THF (4 mL) and cone. HCl (2 mL) with stirring at 25 ^'C overnight and at 50 
for Ih before the mixture was evaporated. The residue was then dissolved in a mixture of 

15 trifluoroacetic acid (2 mL), 4 N HCl (2 mL), and anisole (1 drop), and stirred at 25 **C for 2.5 
das^s before the mixture was evaporated. The oily residue was triturated with Et20 and 
sonicated to yield (±)-5 HCl (0.259 g, 31%): nxp. (HCl salt) 138 X (dec); 'H NMR (HCl salt, 
DMSO-d6) 5 1.7-2.1 (br s, 4H, -CH2CH2-), 2.2^.8 (con5>lex, 13H, 6 -CH2- and 1 -CH-), 2.79 
(s, 3H, -NCH3), 5.98 (d, J = 10.3 Hz, IH, -CH-), 6.40 (s, IH, aromatic), 6.82 (m, IH, 

20 aromatic), 7.12 (d, J = 8.2 Hz, IH, aromatic), 7.39 (d, J = 8.3 Hz, IH, aromatic), 7.63 (m, 2H, 
aromatic). MS (FAB) m/z 491. AnaL (C, H, N) C25H28N204Cla HCl. 

Example 34 

2,2-Diphenvl-N-methvi-N-f(±)-trans-2-(l>pvrroIldinvn-7-methoxv-l,23.4- 
tetrahvdronaphth-l-v!1acetamide f(:fc)-6. ADLr-01-0020-6) 

25 ADL-0 1-0020-6 was prepared via the general DCC/pyr coupling method from (i)-! (1.453 g, 
5.58 mmol), diphenylacetic acid (2.369 g, 11.16 mmol), DCC (2.373 g, 11.50 mmol), and 
pyridine (0.93 mL, 11. 5 mmol). The product was flash column chromatographed eluting with 
CH2Cl2:2% NH3: 1% MeOH before it was converted to the HCl salt with 1.0 M HCl in EtjO 
and crystallized from MeOH-EtjO to yield (db>.6HCl (1.7 g, 63%): m.p. (HCl salt) >250 ""C; 

30 *H NMR (HCl salt, DMSO-da) 6 1 .8-2.0 (br s, 4H, -CH2CH2-), 2.2-3.9 (complex, 9H, 4 -CH2- 
and 1 -CH-), 2.79 (s, 3H, -NCH3), 3.48 (s, 3H, -OCH3), 5.66 (s, IH, -CH-), 6.1 (d, J = 9.4 
Hz, IH, -CH-), 6.23 (s, IH, aromatic), 6.77 (d of d, J = 2.4 Hz and 8.4 Hz, IH, aromatic), 
7.09 (d, J = 8.5 Hz, IH, aromatic), 7.2-7.5 (con^lex, lOH, aromatic). MS (FAB) m/z 455. 
Anal. (C, H, N) C30H34N2Q2 HCL 

35 

Example 35 

2.2*Diphenyl-N-methvl-N-K±)-trans-2»(l-pvrrolidinvU^7-hvdroYv-l,2>3>4- 
tetrahvdronaphth-l-vilacetamide f(±)-7. ADLr-01-0021-4^ 

40 With stirring in dry ice-acetone under N2, 1.0 M BBra in CH2CI2 (19.7 mL) was added at a fest 
drop rate to a solution of (±)-6 (1.491 g, 3.28 mmol) in CH2CI2 (20 mL), and the mixture was 
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allowed to slowly warm to 25 under N2 as the dry ice sublimed. After 6.5 h, the mixture 
was quenched with MeOH with ice-HjO cooling and diluted with CHaCk (50 mL). The 
mixture was partitioned between sat'd NaHCOs and CH2CI2. Some yellowish precipitate was 
extracted into CH2CI2 by adding some MeOH. The organic fraction was dried (Na2S04), 
5 filtered through celite, and evaporated. The product was flash colum chromatographed eluting 
with CHCh:2% NH3:2% MeOH to yield (db)-7 (0,426 g, 30%). Part of the free base was 
converted to the HCl salt with 1.0 M HCl in Et20: 'H NMR (free base, CDCI3) 5 1.5-1.8 (br s, 
4H, -CH2CH2"), 1.8-2.9 (complex, 9H, 4 -CH2- and 1 -CH-), 2.55 (s, 3H, -NCH3), 5.21 (si 
IH, -CH-), 5,83 (d, J = 8,6 Hz, IH, -CH-), 6.22 (s, IH, aromatic), 6.46 (m, IH, aromatic), 
10 6,78 (d, J == 8.1 Hz, IH, aromatic), 7-7.4 (conqalex, lOH, aromatic). MS (FAB) m/z 441. Anal. 
(C, H, N) C29H32N2Q2 HCIH2O. 



Example 36 

2-f2"Nitro-4>S"dichlorophenvl)-N-methvl-N-f(±)-trans-2-(l-pvrroiidinvn-7-nitro-l,2>3>^ 
15 tetrahvdronaphth-l-vllacetamide ((ifc)-8. ADL-01-0029-7) 

ADL-01-0029-7 was prepared via the general DCCVpyr coupling method from (±)-2 (0.5790 
g, 2.103 mmol), 2-nitro-4,5-dichlorophenylacetic acid (1.0512 g, 4.204 mmol), DCC (0.8948 
g, 4.34 mmol), and pyr (0.35 mL, 4.3 mmol). After stirring at 25 overnight, more 2-nitro- 

20 4,5-dichlorophenylacetic acid (1,0510 g, 4.203 mmol), DCC (0.8946 g, 4.34 nunol), and 
CH2CI2 (10 mL) were added, and after 5 h, the reaction was worked up according to the 
general procedure. The crude product was purified by gravity column eluting with CH2Cl2:2% 
NH3 before it was converted to the HCl salt with 1.0 M HCl in EtaO and washed with hot 
MeOH to yield (=fc>8 HCl (0.4948 g, 43% yield): m.p, (HCl salt) >250 '^C; ^H NMR (HCl salt, 

25 DMSO-d^) 61.8-2. (br s, 4H, -CH2CH2"), 2.2-4,6 (complex, 1 IH, 5 -CH2- and 1 -CH-), 2.9 (s, 
3H, -NCH3), 6,1 (d, J = 10.2 Hz, IH, -CH-), 7.53 (d, J = 8.5 Hz, IH, aromatic), 7.89 (s, IH, 
aromatic), 7.91 (s, IH, aromatic), 8,12 (d of d, J = 2.2 Hz and 8.5 Hz, IH, aromatic), 8.4 (s, 
IH, aromatic). MS (FAB) m/z 507. AnaL (C, H, N) C23H24N405ClaHCl. 



30 



Example 37 

2-(3.4-Dichiorophenyl)-N-methvl-N-[(±)-trans-2-fl-pvrroiidinvn-7-nitro^lJg3,4- 
tetrahvdronaphth-1-vHacetamide ((±>-9, ADLr-01-0031-3> 



35 ADL-0 1-003 1-3 was prepared via the general DCC/pyr coupling procedure from (=t)-2 
(1.8173 g, 6.600 mmol), 3,4-dichlorophenylacetic acid (2.7066 g, 13.20 mmol), DCC (2.8057 
g, 13.60 mmol), and pyr (1.10 mL, 13.6 mmol). The product was purified by flash coliunn 
eluting with CH2Cl2:2% NH3:1% MeOH before it was converted to the HCl salt with EtaO- 
HCl and washed with hot MeOH to yield (±)-9HCl (2.49 g, 76%): m,p. (HCl salt) 255-257 

40 **C; 'H NMR (HCl salt, DMSO-d6) 51.8-2 (br s, 4H, -CH2CH2-), 2-4.2 (con^lex, IIH, 5 - 
CH2- and 1 -CH-), 2.83 (s, 3H, -NCH3), 6.1 (d, J - 9.8 Hz, IH, -CH-), 7.3-7.7 (complex, 5H, 
aromatic), 8.06 (d of d, J = 2.4 Hz and 8.6 Hz, IH, aromatic), MS (FAB) m/z 462. Anal. (C, 
H, N) C23H25N3O3CI2 HCl, 
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Example 38 

7- r^.4-nichlorophBnvn-N-methvl-N-iri:V trans-2-»-PvrroadinvI)-7-ainino-l^^,4- 
*«.trAhvdronanhth-l-vllaeetoinide ff±V10 . ADL-01-0032-1^ 

^ With stirring at 55 °C, Raney nickel (50% slurry in HjO) was added in snaaU portions to a 
mfacture of (±)-9 (2.10 g, 4.54 mmol) and hydrazine l^drate (4 mL) in EtOH (60 mL) until all 
hydrazine was decomposed in 30 min. The mixture was filtered through ceUte, and the Raney 
nickel was washed with hot MeOH (120 mL). The filtrate was evaporated and dried m vacuo 
10 before the residue was partitmned between sat'd NaHCOa and CH2CI2, which was dned 
(Na2S04) filtered through ceUte, and evaporated. The product was purified by gravity column 
ehitine wdth CHCl3:2% NH3:0.5% MeOH before it was converted to the HCl salt with EtjO- 
HCl to yield (±)-10HCl (0.3 g. 14%, unoptimized): m.p. (HCl salt) >250 °C; 'H NMR (fi-ee 
base, CDCI3) 5 1.64 (br s, 4H. -CH2CH2-), 1.9-3.8 (complex. IIH, 5 -CH2- and 1 -CH-)^ 2 59 

15 fs 3H -NCH3), 5.8 (d. J =9.7 Hz. IH. -CH-), 6.29 (s, IH. aromatic). 6.43 (d, J = 8 Hz, IH. 
L^matic), 6.8 (d, J = 8 Hz, IH, aromatic), 7.17 (d, J = 8 Hz. IH. aioiiiatic). 7.3 (m. 2H. 
aromatic). MS (FAB) m/z 432. AnaL (C H. N) C23H2tN30C12 2HCL 

2Q Example 39 

^ r4-Methvlsulfonvlnhenvn-N- n iethvl-N-r(±>-tnins-2-fl-Pvrrolidinvl)-7-nitro-l,2^,4- 

tetrahvdro>»anhth-l-vllae etemide 1 - ADI^01-0034-7> 

ADL-01-0034-7 was prepared via the general DCC/pyr coupling procedure fi»m (±)-2 
25 f0 3414 e 1.240 mmol), 4-metlQrlsulfony^heiiylacetic acid (0.5309 g, 2.478 mmol), DCC 
ra 5288 i 2 563 mmol), and pyr (0.21 mL, 2.55 mmol). After stirring at 25 'C overmght, 
of tm^ylSnylphen&c acid (0.5307 g, 2.477 mmol), DCC (1.1356 g, 5.504 
mmol) and CH2GI2 (13 mL) were added, and the mixture was worked up accordmg to the 
generS procedure after another night of stirring. The product was purged by gravity c^liumi 
30 elutina with CHCl3:2% NH3:1% MeOH before it was converted to the HCl salt with Et2Q-HCl 
wSi 4t MeOH to 5deld (:t)-ll HCl (0.4455 g, 76o/o): m.p (HCl satt) 284-285-C; 
>H NMR (HCl salt, DMSO-d«) 8 1.96 (br s, 4H, -CH2CH2-), 2.1-4.3 (complex. IIKU 5 ^-CE^- 
and 1 -CH-). 2.88 (s, 3a -NCH3). 3.24 (s, 3H, -SO2CH3), 6 13 (d. J = 10 H^ IH, -CH- , 7.51 
Z, J =8.8 4, IH, aromatic), 7.68 (m. 3H. aromatic). 7.9 (d. J = 8.7 Hz^ 2H. aromatic) 8.08 
35 (d of d. J = 2^6 Hz and 8.5 Hz, IH, aromatfc). MS (FAB) m/z 472. AnaL (C, H, N) 
C24H29N3O5S HCl O.25CH2CI2. 

Example 40 

40 l-n.4-Dichloro p h^nvn-N-methvl-N-fl=fc1-trans-2-ri-PViTolldinYll-7-fNj^-bi^ 

l .„tnwcarhonvli «A^hvn:«minol- 1 1-3.4-tetrahvdronanhth-l-vl>acetamide((A)-12 

ADL-01-0037-01 

With stirring in ice-H20 under N2. t-butyl bromoacetate (0.34 2.32 mmol) added 
45 dropwTTa mixture of (:h).10 (0.4014 g, 0.928 mmol) and NEt(iPr)2 (0.81 mL, 4.64 rmnol) 
in chv TUF (10 mL). After 10 min, the mfacture was stirred at 25 °C under N2 overnight before 
more t-butyl bromoacetate (0.30 mL) was added at 25 'C. After stirring overmght, more 
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NEt(iPr)2 (0.40 mL) and t-butyl bromoacetate (0.30 mL) were added, and after one more 
night of stirring, the mixture was partitioned between sat'd NaHCOa and CHjCh. The aqueous 
fraction was extracted with more CH2CI2, and the combined organic fraction was dried 
(NaiSOn) filtered through ceUte, and evaporated. The crude product was purified by gravity 
column eluting with CH2Cl2:2% NH3 :1% MeOH before part of the free base was converted to 
the HCl salt with 1.0 M HCl in EtaO with stirring in ice-HjO. The residue was soracated in 
hexane to yield (±)-12 2HC1 (0.1610 g, 25%, unoptimized): m.p. (HCl salt) 143 °C (dec); H 
NMR (free base. CDCI3) 5 1.39 (s, 9H, t-butyl), 1.43 (s, 9H, t-butyl), 1.65 (br s, 4H, - 
CH2CH2-), 1.9-4.1 (conq)lex. 15H, 7 -CH2- and 1 -CH-), 2.58 (s. 3H. -NCH3), 5.8 (m, IH. - 
CH-), 6.2-7.4 (complex, 6H, aromatic). MS (FAB) 660. Anal. (C. H, N) 
CssHlrNsOsCfc 2HCIO.5CH3CN. 

Example 41 

l-f3.4-Dichlornnhenvn-N-methvl-N-tl:fc 1-trans-2-ri-nvrrolidinvll-7-fN.N-bls- 
fcarfM>xvmethvlteminol-1.23.4-tetrahv dronaDhth-l~vllacetamide ((±\-13. ADI^Ol-0044- 

A solution of (±)-12 (0.35 g, 0.5 mmol) in 1:1 AcOH and 3 N HCl (8 mL) with some anisole 
> (2 drops) was stirred at 25 "C overnight before cone. HCl (0.5 mL) v*ras added, and the 
nnxture was wanned to 40 "C for 1 h. Then some anisole (4 drops) was added, and the 
mixture was stirred at 25 "C for 5 h before it was evaporated. The residue was sequentially 
evaporated from iPrOH and PhCHa before it was sonicated with EtaO to yield (±)-13 HCl 
(0 2360 e, 81%): m.p. (HCl salt) 160 "C (dec); 'H NMR (HCl salt, DMSO-de) 8 1.93 (br s. 
5 4H. -CHaCH2-). 2.24.3 (con^lex, 15H, 7 -CHa- and 1 -CH-), 2.79 (s, 3H, -NCH3-),, 5.93 (d, 
J = 10 7 Hz, IH -CH-), 6.37 (s, IH. aromatic), 6.68 (d, J = 8.8 Hz, IH. aromatic). 7.00 (d. J 
= 8 1 Hz, IH. ^matic). 7.40 (d, J = 8.1 Hz, IH. aromatic), 7.63 (m, 2H. aromatic). MS 
(FAis) m/z 490 (M+I-CH2CO2H). AnaL (C. H, N) C27H31N3O5CI2 IHCI. 



_0 



35 



Example 42 



2-r3.4-Dichl»ronhenvn-N- niethvl.N-(rjb1-trans-2-U-PVrrolidinvll-7-|N,N-bis- 
rftthoxvcarbonvlmethvn-ami «m-1.2.3.4-tetral.vdronaphtli-1-vl>acetamide((±)-14, 
* AnL-01-00S2-9^ 



With stirring in ice-HaO under Na. ethyl bromoacetate (0.47 mL, 4.21 mmol) vras add«l 
dropwise to a mixture of (±)-10 (0.3640 g, 0.842 mmol) and ^Et(iPr)a (0 88 mL. 5 05 mmol) 
in dry THF (6 mL). After 10 min, the mixture was stirred at 25 "C under Na overmght before it 
was partitioned between sat'd NaHC03 and CHaCb. The aqueous firaction was retracted with 
40 more CHaCla. and the combined organic fraction was dried (Na2S04). ffl^ 

and evaporated. The product was purified by gravity column eluting with CH2Cfc:2% NH3.I A 
MeOH before it was converted to the HCl salt with 1 .0 M HCl in Et20 and washed with EtaO 
to^^^)-14«Cl (0.27 g, 47%): m.p. (HCl salt) 128 "C (dec); 'H NMR (HCl salt, DMSO- 
d.) S 1.2 (m, 6H, 2 -CH3), 1-9 (br s, 4H, -CHaCHa-), 2.2-4.4 (comple^ 19H, 9 -CHa- and 1 - 
45 CH-), 2.78 (s, 3H, -NCH3), 5.9 (d. J = 10.3 H^ IH. -CH-). 6 14 (^ If^.f^^^'f'^'^l^f^ 
= 8.2 Hz, IH, aromatic), 6.91 (d, J = 8.3 Hz, IH, aromatic), 7.39 (d. J - 8.3 Hz, IH, 
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aromatic), 7.6 (m, 2H, aromatic). MS (FAB) m/z 605. Anal. (C, H, N) 
C3,H39N305C]2 1 .25HC1 0.3CH3CN. 



5 Example 43 

2-f3.4-Diclilorophenvn-N"methvNN-r(±)-trans-2-(l>pvrrolidinvl>»7-fN- 
dicthylphosphoramidato-amino)-1^^3>,4»tetrahvdronaphth-l-vIIacetamide ((d=)-lS 

ADL--01-00S3-7t 

10 V/ith stirring in ice-HaO under N2, diethyl chlorophosphate (0.57 mL, 3.92 mmol) was added 
dropwise to a mixture of (±)-10 (0.3393 g, 0.785 mmol) and NEt(iPr)2 (0.82 mL, 4.71 mmol) 
in dry THF (6 naL). After 10 ixiin, the mixture was stirred at 25 **C under N2 overnight before 
the mixture was evaporated and dried in vacuo. The residue was partitioned between satM 
NaHCOs and CH2CI2. The aqueous fraction was extracted with more CH2CI2, and the 

15 combined organic fraction was dried (Na2S04), filtered through celite, and evaporated. The 
product was purified by gravity column eluting with CH2Cl2:2% NH3:1.5% MeOH before it 
was converted to the HCl salt with 1.0 M HCl in Et20 and sonicated in Et20 to yield (±)- 
15HC1 (0.4205 g, 89%): m.p. (HCl salt) 247-249 °C; 'H NMR (HCl salt, DMSO-d6) 6 1.2 (m, 
6H, 2 -CH3), 1.95 (br s, 4H, -CH2CH2-), 2.2^.1 (complex, 15H, 7 -CH2- and 1 -CH-), 2.75 

20 (s, 3H, -NCH3), 5.98 (d, J = 10.3 Hz, IH, -CH-), 6.7 (s. IH, aromatic), 6.9 (m, IH, aromatic), 
7.03 (d, J = 8.4 Hz, IH, aromatic), 7.3 (d of d, J = 2 Hz and 8.2 Hz, IH, aromatic), 7.6 (m, 
2H, aromatic), 7.92 (d, J = 9.7 Hz, -NHP). MS (FAB) m/z 568. AnaL (C, H, N) 
C27H36N304PCla HCr0.25H2O. 

25 

Example 44 

2-(3.4-Dichlorophenvn-N-methvl-N-<r=fcl-trans-2-ri-pvrrolidinvn«7-rN-2- 
fdiethylphosphorvRetlivI-aminol-l,23^4-tetrahvdronaphth-l-vUacetamide (f=fc)-16> 

ADL-01-0070-1^ 

30 

With stirring in ice-HaO under N2, diethyl 2-bromoethylphosphonate (0.8601 g, 3,52 mmol) 
was added to a mixture of (±)-10 (0.3042 g, 0.704 mmol) and NEt(iPr)2 (0.74 mL, 4.2 mmol) 
in dry THF (4 mL). After 10 min, the mixture was stirred at 25 "^C under N2 for 2'5 days 
before more diethyl 2-bromoethylphosphonate (0.8546 g) and NEt(iPr)2 (0.74 mL, 4.2mm61) 

35 were added. After stirring for 14 more days, the mixture was evaporated to dryness and dried 
in vacuo before the residue was partitioned between sat'd NaHCOs and CH2CU. The aqueous 
fraction was extracted with more CH2CI2, and the combined organic fraction was dried 
(Na2S04), filtered through celite, and evaporated. The product was purified by gravity column 
eluting with CH2Cl2:2% NH3:1% MeOH and then by radial chromatography eluting with 

40 CH2Cl2:2% NH3. The product was converted to the HCl salt with 1.0 M HCl in Et20 and 
solidified by evaporation from CH2CI2 and sonication with Et20 to yield (=b)-16 HCl (0.2466 g, 
. 52%): m.p. (HCl salt) 151 **C (dec); 'H NMR (HCl salt, DMSO-d^) 5 1.24 (t, J = 7 Hz, 6H, 2 - 
CH3), 1.93 (br s, 4H, .CH2CH2-^, 2-4.3 (complex, 19H, 9 -CH2- and 1 -CH-), 2.8 (s, 3H, - 
NCH3), 5.96 (d, J = 10.2 Hz, IH, -CH-), 6.69 (br s, IH, aromatic), 6.87 (d, J = 7.5 Hz, IH. 

45 aromatic), 7.1 1 (d, J = 8.1 Hz, IH, aromatic), 7.43 (d, J = 8.3 Hz, IH, aromatic), 7.64 (m, 2H, 
aromatic). MS (FAB) m/z 596. Anal. (C, H, N) C29H40N3O4PCI2 2HCL 
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Example 45 

2-(3.4-Dichlorophenvn-N-^cthYl-N-f(±Vtrans-2^(l-Pvrrolidinvn-6-methoxv>7-^^ 
benzyl«N-inethyiainiPosulfonvl>-1^23^4"tetrahvdronaphth"l-'yllacetamide ((db>-19^ ADL- 
5 01>0090-9>> 

ADL-0 1-0090-9 was prepared via the general DCC/pyr coupling procedure from (±)-17 
(0.6213 g, 1.40 mmol), 3,4-dichlorophenylacetic acid (0.5764 g, 2.81 mmol), DCC (0.5951 g, 
2.88 mmol), and pyr (0.23 mL, 2.88 mmol). The product was gravity column 

10 chromatographed eluting with CH2Cl2:2% NH3:1% MeOH and further purified by radial 
chromatography eluting with CH2Cl2:2% NH3. The product was converted to the HCl salt 
with 1.0 M HCl in Et^O to yield (±)-19HCl (0.3 g, 32%): nup. (HCl salt) 150 **C (dec); 'H 
NMR (HCl salt, DMSO-d6) 5 1.91 (la: s, 4H, -CH2CH2-), 2.2 4.1 (conqjlex, 1 IH, 5 -CH2- and 
1 -CH-), 2.55 (s, 3H, -NCH3), 2.77 (s, 3H, -NCH3), 3.88 (s, 3H, -OCH3), 4.2 (s, 2H, - 

15 CH2Ph), 6.0 (d, J = 9.7 Hz, IH, -CH-), 7.10 (s, IH, aromatic), 7.2-7.4 (complex, 7H, 
aromatic), 7.55 (m, 2H, aromatic). MS (FAB) m/z 630. AnaL (C, H, N) 
C32H37N3O4CI2S HCt0.5H2O. 

Example 46 

20 2-f3,4-Dichlorophenvn-N-methvl-N-rW-trans-2-(l-pvrrolidinvn-7-(N-benzvl-N- 

methvlaminosuIfonvlV1^23,4->tetrahvdronaphth-l-yllacetamide f(±>-20. ADL>01-0099-0> 

ADL-01 -0099-0 was prepared via the general DCC/pyr coupling procedure from (±)-18 
(0.4530 g, 1.095 mmol), 3,4-dichlorophenylacetic acid (0.4485 g, 2.19 mmol), DCC (0.4677 

25 g, 2.27 mmol), and pyr (0.18 mL, 2.26 mmol). The product was purified by flash column 
eluting with CHiCl2:2% NH3 and then by radial chromatography eluting with CH2Cl2:2% NH3. 
The product was converted to the HCl salt with 1 .0 M HCl in Et20 and then washed with hot 
MeOH to yield (=fc)-20 HCl (0.33 g, 47%): m.p. (HCl salt) 251-254 *C; 'H NMR (HCl salt, 
DMSO-d6) 6 1.97 (br s, 4H, -CH2CH2-), 2.3-4,2 (conq>lex, 13H, 6 -CH2- and 1 -CH-), 2.49 

30 (s, 3H, -NCH3), 2.90 (s, 3H, -NCH3), 6.17 (d, J = 10.4 Hz, IH, -CH-), 7.2-7.8 (complex, 
1 IH, aromatic). MS (FAB) m/z 600. AnaL (C, H, N) CaiHssNSSOaCfcHCl. 

Example 47 

35 2-f2-Nitro-4,S-diclilorophenvn-N-methvl-N-r(d=Vtrans-2-(l-PYrrolldipvn-indan-l> 

vllacetamide {(=fcV24, ADL-01-0104-8) 

ADL-01-0104-8 was prepared via the general DCC/pyr coupling procedure from (=t)-23 
(0.4265 g, 1.971 mmol), 2-nitro-4,5-dichlorophenylacetic acid (0.9859 g, 3.943 mmol), DCC 

40 (0.8350 g, 4.047 mmol), and pyr (0.33 mL, 4.06 mmol). The crude product was purified by 
silica gel column eluting with CH2Cl2:2% NH3 before it was converted to the HCl salt with 1,0 
M HCl in Et20 and crystallized from MeOH to yield (±)-24 HCl (0,3630 g, 38%, first crop): 
m.p, (HCl salt) 284-287 ''C; 'H NMR (HCl salt, DMSO-d6) 6 1.8-2.1 (br s, 4H, -CH2CH2-), 
2.84 (s, 3H, -NCH3), 3- 4.4 (complex, 9H, 4 -CH2- and 1 -CH-), 6.37 (d, J = 8 Hz, IH, -CH-), 

45 7.08 (br s, IH, aromatic), 7.3 (m, 3H, aromatic), 7.92 (s, IH, aromatic), 8.41 (s, IH, 
aromatic). MS (FAB) m/z 448. Anal. (C, H, N) C22H23N3O3CI2 HCL 
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Example 48 

2>f2-Nitro-4>trifluoromethYiphenvn"N-methvi-N-r(db>-trans-2-fl-pv 
5 yllacetamide ((±^-26. ADL-01-0106-3> 

ADL-0 1-0 106-3 was prepared via the general DCC/pyr coupling procedure from (±)-23 
(03229 g, 1.492 mmol), 2-nitro-4-trifluoromethyIphenylacetic acid (0.5579 g, 2.24 mmol), 
DCC (0.5512 g, 2.67 mmol), and pyr (0.19 naL, 2.31 mmol). The crude product was gravity 

10 column chromatographed ehiting with CH2Cb:2% NH^ before it was converted to the HCl salt 
with 1.0 M HCl in Et20 and crystallized from MeOH-EtaO to yield (±>26 HC1 (0.3643 g, 
50%): m.p. (HCl salt) 249-250 ^C; *H NMR (HCl salt, DMSO-d6) S 1.8-2.1 (hr s, 4H, - 
CH2CH2-), 2.89 (s, 3H, -NCH3), 3-4.6 (conq^lex, 9H, 4 -CH2- and 1 -CH-), 6.40 (d, J = 8.1 
Hz, IH, -CH-), 7.1 (br s, IH, aromatic), 7.3 (m, 3H, aromatic), 7.83 (d, J = 8.1 Hz, IH, 

15 aromatic), 8.17 (d, J = 7.8 Hz, IH, aromatic), 8.41 (s, IH, aromatic). MS (FAB) m/z 448. 
Anal. (C, H, N) C23H24N3O3F3 HCl. 

Example 49 

2,2-Diphenvl-N-methyl-'N"rfdb>-trans-2-(l-Pvrrolidinvn-mdan-l-vIlacetamide ((:i:V-28, 
20 ADL>01>010g-91 

ADL-0 1-1 08-9 was prepared via the general DCC/pyr coupling procedure from (±)-23 
(0.2615 g, 1.209 mmol), dq>henylacetic acid (0.5123 g, 2.41 mmol), DCC (0.5138 g, 2.49 
mmol), and pyr (0.20 mL, 2.5 mmol). The crude product was purified by gravity colimm 

25 eluting with CH2Cl2:2% NH3 before it was converted to the HCl salt with 1.0 M HCl in Et20 
and crystallized from MeOH to yield (±)-28 HCl (0.3815 g, 71%): m.p- (HCl salt) >300 ^'C; *H 
NMR (HCl salt, DMSO-d6; the cis-trans rotamers are observed in about 3.6 to 1 ratio. Only 
peaks for the major rotamer are reported.) 81.88 (br s, 4H, -CH2CH2-), 2.75 (s, 3H, -NCH3), 
3-4.2 (conq)lex, 7H, 3 -CH2- and 1 -CH-), 5.61 (s, IH, -CH-), 6.5 (d, J = 8 Hz, IH, -CH-), 

30 6.88 (d, J = 6.5 Hz, IH, aromatic), 7.1-7.4 (complex, 13 H» aromatic). MS (FAB) m/z 411. 
Anal. (C, H, N) C28H30N2O HCl 0.75 H2O. 



Example SO 

2-(4-Methvlsulfonylphenyl)-N-methvl-N-[fd;:Vtrans-2-fl-pvrrolidinvl>-indan->l> 
35 yflacetamide ((±^"29. ADL-01-0109-7> 

ADL-0 1-0 109-7 was prepared via the general DCC/pyr coupling procedure from (±)-23 
(0.3271 g, 1.51 mmol), 4-methylsuIfonylphenylacetic acid (0,6464 g, 3.017 mmol), DCC 
(0.6438, 3.12 nmiol), and pyr (0.25 mL, 3.1 mmol). The product was purified by gravity 
column elutkig with CH2Cl2:2% NH3 before it was converted to the HCl salt with 1.0 M HCl 
40 in EtaO and crystallized from MeOH-Et20 to yield (±)-29 HCl (0.5295 g, 78%): m.p. (HCl 
salt) 246-248 ^'C; 'H NMR (HCl salt, DMSO-da) 5 1.8-2 (br s, 4H, -CH2CI2-), 2.81 (s, 3H, - 
NCH3), 2.9-4.2 (complex, 9H, 4 -CH2- and 1 -CH-), 3.21 (s, 3H, -S02CH3), 6.4 (d, J = 8.1 
Hz, IH, aromatic), 7 (m, IH, aromatic), 7.3 (m. 3H, aromatic), 7,58 (d, J = 8.1 Hz, 2H, 
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aromatic), 7.9 (d, J = 7.8 Hz, 2H, aromatic), MS (FAB) m/z 413. Anal. (C, H, N) 
C23H28N2SO3 HCl O.25H2O. 

Compound s of formula III 

Compounds having the following stractrues were prepared. 
.A 

C! 





cr 

Me Me 

1, ADL-0 1-0007-3, A=-NIi 

2, ADL-03-1066, A=-(R)-NHC(0)CI|CH2CH(NH2XC02H) 

3, ADL-01-0006-5, A=(S)-NHC(0)CI|CH(NH2)(C02H) 

4, ADL-01-0008-1, A=(R)-NHC(0)CH(NIi)(CH2C02H) 

5, ADL-01-0009-9, A=(S>-NHC(0)CHCNIi)(CH2C02H) 

6, ADL-01-0010-7, AKS,S)-NHC(0)CH(CIiC02H)NHC(0)CH(CHiC02H)(NH2) 

7, ADL-01-0011-5, A=^N(SQMe)2 

Compounds 1-5 were prepared by the method described in Chang, A.-C.. Ph.D. Thesis, 
University of Mitmesota-Twin Cities. 1995. 





10 



9, ADL-01-0113-9, X=.NH, Z=2-NIl2 

10, ADL-01-0115-4, X=-NQ, Z=2-N02 

11, ADL-01 -0124-6, X=-NHPQEt2, Z=2-NHPq,Et2 

12, ADL-01-0126-1, X=-N(SQMe)2, Z=2-N(S02Me)2 

13, ADL-01-0128-7, X=-NQ, Z=2-N02-4,5-Cl2 

14, ADL-01-0129-5, X=-NQ, Z=4-methylsulfonyl 

15, ADL-01 -01 32-9, X=-NQ, Z=4-NH2 

16, ADL-01-0133-7, X=-NQ, Z=4-N<:S02Me)2 

17, ADL-01-0136-0. X=-NIi, Z=4-N(S02Me>2 

18, ADL-01 -0138-6 , X=-NQ. Z=4-NHBoc 

19, ADL-01-0139-4 , X=-MHPQEt2, Z=4-N(S02Me)2 



Compoimds 9-19 vsrere prepared fiom the appropriate arylacetic acids via DCC/pyr coupling, 
followed by reduction, deprotection, and/or derivatization via known chemistry. Intermediate 
8 was prepared via the method described in Chang, A.-C.. Ph.D. Thesis, University of 
Minnesota-Twin Cities, 1995. 

15 
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'<t)H 



20 



H3C 




21, ADL-01-0055-2, Ri=-H, R2=2-nitrophenyl 

22, ADL-01 -0056-0, I^=-H, R2=2-^N02-4,5-Cl2-phenyl 

23, ADL-0 1-0059-0 (EMD 60400), I^=-H, R2=2-NH2-phenyl 

24, ADL-01-0063-6 (EMD 61753). I^=R2=phenyl 

25, ADL-01 -0064-4, F^=-H, R2=4-methykulfonylphenyl 

26, ADL.01-0067-7, Ri=-H. R2=2-N02-4-CF3-phenyl 

27, ADL-01-0076-8, R,=-H, R2=2-NH2-4-CF3-pheiiyl 

Inteimediate 20 was prepared via minor modifications of known methods.'** Compounds 23 
5 (EMD60400) and 24 (EMD6I753) are known compounds that were synthesized in-house via 
minor modifications of reported methods,' Compounds 21, 22 and 25-27 were prepared by 
DCC coupling, following by reduction where applicable. 

Ref. 

10 (7) Costello, G. F. et al. J. Med. Chem. 1991. 34, 181-189. 

(8) Naylar, A. et al. J. Med. Chan. 1994, 37, 2138-2144. 

(9) Gottschlich, R et al. Bioorg. Med. Chem. Letters 1994, 4, 677-682. 



15 Example 51 

2-'(3^4-Dichlorophenvl)-N-methvl-N-(flS]-l-tN-(S-aspartic acid-a-amide-S-aspartic acid* 
a-amido>-3-aminopbenyU-2-[l-pvrrolidinyIlethvUacetamide (6, ADL-01-0010-7) 

With stirring in ice-H20 under N2, 1,3-dicyclohexylcarbodiiinide (DCC, 0.353 g, 1.711 mmol) 
20 and dry CH2CI2 (2 mL) were added to a mixture of 5-t-butyl ester (0.31 1 g, 0.538 mmol), N- 
Boc-L-aspartic acid-b-t-butyl ester (0,495 g, 1.711 nraiol), and l-hydroxybenzotriazole 
(HOBT, 0.232 g, 1.717 mmol) in dry CH2CI2 (8 mL). After 5 min, the mixture was stirred at 
25 °C under N2 overnight before H2O (1 mL) was added, and the mixture was filtered through 
celite. The 1,3-dicycIohexylurea (DCU) was washed with CH2CI2 (18 mL). The filtrate was 
25 partitioned between sat'd NaHCOa and CH2CI2, which was dried (Na2S04), filtered through 
celite, and evaporated. After flash column chromatography eluting with CH2Cl2:2% NH3:2% 
MeOH, the protected intermediate (0.41 1 g, 90%) was dissolved in 3N HCl (4 mL), AcOH (4 
mL) with anisole (2 drops), and stirred at 25 ^C overnight. The mixture was then evaporated 
to dryness, and evaporation firom iPrOH then yielded ADL-01 -001 0-7: NMR (HCl salt, 
30 DMSO-d6) 5 2.0 (br s, 4H, -CH2CH2-), 2.9 (s, 3H, -NCH3), 6.1 (br m, IH, -CH-). MS (FAB) 
m/z 636. Anal. (C, H, N) C29H35N5O7CI2 1 .5 HCr0.25iPrOH. 
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Example 52 

2>(3.4>DichiorophenvlVN-methvl-N-{[lSl-l-rN>fbis>methYisuifonamidoV3- 
aminophenvll-Z-Fl-pyrrolidinyllethyUacetamide (7. ADL-Ol-OOll-S) 

5 

With stirring at 25 ''C, a solution of tnethanesulfonyl chloride (MsCl, 0.25 mL, 3.2 mmol) in 
dry CH2CI2 (0.75 mL) was added to a mixture of ADLrO 1-0007-3 (0.225 g, 0.554 mmol) and 
EtaN (1 mL, 7 mmol) in dry CH2CI2 (4 mL), and the mixture was stirred at 25 °C fitted with a 
drying tube. After 5 h, more CH2CI2 (6 mL), MsCl (0.5 mL), and EtsN (2 mL) were added, 

10 and the mixture was stirred at 25 overnight before it was partitioned between CH2CI2 (50 
mL) and sat'd NaHCOj. The aqueous firaction was extracted with more CH2CI2 (25 mL), and 
the combined organic jfraction was dried (Na2S04), filtered through celite, and evaporated. 
Acetonitrile was used to azeotrope off EtsN before the product was gravity column 
chromatographed twice eluting with CH2Cl2:2% NH3:2% MeOH. The pure product was then 

15 treated with 1.0 M HCl in Et20 to yield 7HC1 (0.131 g, 39%, unoptimized): m.p. (HGl salt) 
145 (dec); *H NMR (fi^ee base, CDCI3) S 1.7 (br s, 4H, -CH2CH2O, 2.4-3.8 (complex, 8H, 
4 -CH2-), 2.7 (s, 3H, -NCH3), 3.37 (s, 6H, 2 -SO2CH3), 6.1 (m, IH, -CH-), 7.1-7.4 (complex, 
7H, aromatic). MS (FAB) m/z 562. Anal. (C, H, N) C23H29N305S2a2 HCr0.75H2O, 

20 Example S3 

2-(2-Nitrophenvl>-N-metfaYl-N-t(lS)-l-(3-nitrophenyn-2-fl-pvrrolidinvnethyllacetami 

(10. ADL-Ol-OllS-4) 

ADL-01-01 15-4 was prepared via the general DCCVpyr coupling procedure firom 8 (1 .4886 g, 
5.97 mmol), 2-mtrophenylacetic acid (2.1619 g, 1 1.93 mmol), DCC (2.5402 g, 12.31 mmol), 

25 and pyridine (1.00 mL, 12.36 mmol). The crude product was converted to the HCl salt with 
Et20-HCl without chromatography and crystallized firom MeOH-Et20. The first crop was 
recrystallized again fi-om MeOH-EtjO to yield 10 HCl (1.3663 g, 51%): m.p. (HCl salt) 258- 
259 **C; ^H NMR (HCl salt, DMSO-d6) 5 1.97 (br s, 4H, -CH2CH2-), 2.91 (s, 3H, -NCHs), 
3,11-4.45 (complex, 8H, 4 -CH2-), 6.17 (m, IH, -CH-), 7.51-8.25 (complex, 8H, aronaatic). 

30 MS (FAB) m/z 413. Anal. (C, H, N) C21H24N4O5 HCIO.25H2O. 

Example 54 

2"f2-Aminophenyn-N-methvl-N-f(lSVl-(3-aminophenyn-2-(l- 
pyrroiidinynethyllacetamide (9. ADL-01-0113-9^ 

35 

With stirring at 55 °C, Raney nickel was added in small quantities to a mixture of 10 (0.9857 g, 
2.3899 mmol) and hydrazine hydrate (55%, 2 mL) in EtOH (30 mL) xmtil gas evolution 
stopped in about 10 min. The mixture was then filtered through celite, and the Raney nickel 
was washed with hot MeOH (100 mL). The filtrate was evaporated and dried in vacuo before 
40 the residue was partitioned between sat*d NaHCOs and CH2CI2, which was dried (Na2S04), 
filtered through celite, and evaporated. The product was gravity column chronmtographed 
eluting with CHCl3:2% NH3:2% MeOH before it was converted to the HCl salt with Et20-HCl 
to yield 9 3HC1 (0.3159 g, 29%, unoptimized): nup. (HCl salt) 219-222 ^'C; ^H NMR (HCl 
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salt, DMSO-d6) SI .98 (br s, 4H, -CH2CH2-), 2.87 (s, 3H, -NCH3), 3.2-4.3 (complex, 8H, 4 - 
CH2-), 6.1 (m, IH, -CH-), 7.11-7.45 (complex, 8H, aromatic). MS (FAB) m/z 353. Anal. (C, 
H, N) C21H28N4O 3HC1 0.25H2O. 

5 

Example 55 

2-(N-DietbYl phosphoramidate-2-aminophenvi)-N-methyl"N-f(lS)-l-fN-diethyI 
Dhospfaoramidate-3-aniinophenvn-2-(l-pyiTolidinyl)ethvUaeetamide (11. ADLr'01-0124- 

§1 

10 

With stirring in ice-H20 under N2, diethyl chlorophosphate (0.53 mL, 3.67 mmol) was added 
to a mixture of 9 (0.2394 g. 0.6792 mmol) and NEt(iPr)2 (0.77 mL, 4.40 mmol) in dry THF (5 
mL). After 10 min, the mixture was stirred at 25 under N2 for 3.5 days before it was diluted 
with CHaCla, evaporated, and dried in vacuo. The residue was partitioned between satM 

15 NaHCOa and CH2CI2. The aqueous fraction was extracted with more CH2C12, and the 
combined organic fraction was dried (Na2S04), filtered through celite, and evaporated; The 
product was chromatographed eluting with CH2CI2: 2% NH3: 2% MeOH before it wai 
converted to the HCl salt with 1.0 M HCl in Et20 and crystallized from iPrOH-Et20 to yield 
11 HCl (0.2364 g, 53%): m.p. (HCl salt) 184-186 'H NMR (HCl salt, DMSO-d6) 5 1.2 (m, 

20 12H, 4 -CH3), 1.96 (br s, 4H, -CH2CH2-), 2.81 (s, 3H, -NCH3), 3-4 (complex, 16H, 8 -CH2-), 
6.05 (m, IH, -CH-), 6.7-7.3 (complex, 9H, aromatic and 1 NH), 8,08 (d, J = 9.4 Hz, IH, 
NHP). MS (FAB) m/z 625. Anal. (C, H, N) C29H46N4O7P2 HCL 



25 Example 56 

2-fN"Bts-sulfonamido-2-amlnophenyI>-N-methyl-N-lflS)-l-fN-bis-sulfonamido-3- 
aminophenviV-2-(l>pvrrDlidinvnethvl]acetamide (12. ADL-01-0126-1^ 

With stirring at 0 ""C under N2, MsCl (0.61 mL, 7.87 mmol) was added to a mixture of 9 \ 
30 (0.2774 g, 0.787 mmol) and EtaN (2.2 mL, 15.7 mmol) in CH2CI2 (8 mL). After 10-15 min, 
the mixture was stirred at 25 **C under N2 overnight before the mixture was partitioned 
between sat'd NaHCOa and CH2CI2. The aqueous fraction was extracted with more CH2CI2, 
and the combined organic fraction was dried (Na2S04), filtered through celite, and evaporated. 
Acetonitrile was added to azeotrope off EtaN. The product was flash-column 
35 chromatographed eluting with CH2CI2: 2% NH3 before it was converted to the HCl salt with 

1.0 M HCl in Et20 to yield 12 HCl (0.3564 g, 65%): m.p. (HCl salt) 180 **C; 'H NMR (HCl 
salt, DMSO-d6) 5 2.0 (br s, 4H, -CH2CH2-), 2.76 (s, 3H, -NCH3), 3-4.3 (complex, 8H, 4 - 
CH2-). 3.53 (s, 12 H, 4 -SO2CH3), 6.25 (m, IH, -CH-), 7.3-7.6 (complex, 8H, aromatic); MS 
(FAB) m/z 665- AnaL (C, H, N) C25H36N4O9S4 HCl MeOH. 

40 

Example 57 

2-f2-Nitro-4.5-dichlorophenyn-N-methyi-N-lflSVl-f3-nitrophenyn-2-ri- 
pyrrolidinvnethvilacetamide (13. ADI^01'>0128-7) 

45 ADL-01-0128-7 was prepared via the general DCC/pyr coupling procedure from 8 (0.3690 g, 
1.4801 mmol), 2-nitro-4,5-dichlorophenylacetic acid (0.7301 g, 2.920 mmol), DCC (0.6213 g, 

3.01 mmol), and pyridine (0.24 niL, 3.01 namol). The crude product was converted to the HCl 
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salt with Et20-HCl without chromatography and crystallized from MeOH to yield 13 HCl 
(0.3232 g, 42%): m.p. (HCl salt) 165 ''C (dec); NMR (HCl salt, DMSO-d^) 5 2.0 (br s, 4H, 
-CH2CH2-), 2.93 (s, 3H, -NCH3), 3.1^.3 (complex, 6H, 3 -CH2-), 4.4 (s, 2H, benzyUc 
methylene), 6.2 (m, IH, -CH-), 7.7-7.8 (m, 2H, aromatic), 7.9 (s, IH, aromatic), 8.14 (s, IH, 
5 aromatic), 8.27 (d, J = 7.7 Hz, IH, aromatic), 8.43 (s, IH, aromatic). MS (FAB) m/z 481. 
Anal. (C, H, N) C21H22N4O5CI2 HCl O.SMeOH. 

Example 58 

2-f4-MethvlsulfonyIphenvlVN-methy^N-[(lS>-l-0->nitroDhenvn-2-(l- 
10 pvrrolidlnvnethvnacetamide f 14, ADL--01-0129>5^ 

ADL-01-0129-5 was prepared via the general DCC/pyr coupling procedure from 8 (0.5138 g, 
2.061 mmol), 4-methylsulfonylphenylacetic acid (0.8825 g, 4.119 mmol), DCC (0.8771 g, 
4.251 mmol), and pyridine (0.34 mL, 4.245 mmol). The crade product was gravity column 

15 chromatographed eluting with CHCl3:2% NH3 before it was converted to the HCl salt with 1 .0 
M HCl in Et20 and crystaUized from MeOH to yield 14 HCl (0.4695 g, 47%): m.p. (HCl salt) 
276-277 ^C; 'HT^JMR (HCl salt, DMSO-d6) 5 2.0 (br s, 4H, -CH2CH2-), 2.92 (s, 3H, -NCH3), 
3.2 (s, 3H, -SO2CH3), 3.2-4.3 (complex^ 8H, 4 -CH2-X 6-25 (m, IH, -CH-), 7.61 (d, J = 7.2 
Hz, 2H, aromatic), 7.75 (m, 2H, aromatic), 7.89 (d, J = 7 Hz, 2H, aromatic), 8;12 (s, IH, 

20 aromatic), 8.25 (m, IH, aromatic). MS (FAB) m/z 446. Anal. (C, H, N) C22H27N30iSHCL 

Example 59 

2-(N-Butyloxycarbonvl-4-aminophenvl)-N-methvl-N-rnS>-l-f3-nitrophenvn>2>fl- 
pvrrolidinvnethvllacetamide (18. ADL-01-0138-6^ 

25 

ADL-01-0138-6 was prepared via the general DCC/pyr coupling method from 8 (1.9948 g, 
8.001 mmol), N-Boc-4-aminophenylacetic acid (3.0589 g, 12.173 mmol), DCC (2.6602 g, 
12.89 mmol), and pyridine (1.04 mL, 12.9 mmol). The cmde product was gravity column 
chromatogmphed eluting with CH2CI2: 2% NH3: 1% MeOH before it was converted to the 

30 HCl salt with 1 .0 M HCl in Et20 and crystallized from MeOH to yield 18 HCl (0.4891 g, 12%, 
first crop): m.p, (HCl salt) 170 °C (dec); *H NMR (HCl salt, DMSO-d6) 5 1.49 (s, 9H, t- 
butyl), 2.01 (br s, 4H, -CH2CH2-), 2.83 (s, 3H, -NCH3), 3.1-4.15 (complex, 8H, 4 -CH2-), 
6.27 (m, IH, -CH-), 7.17 (d, J = 8 Hz, 2H, aromatic), 7.39 (d, J = 8 Hz, 2H, aromatic), 7.7 
(m, 2H, aromatic), 8.09 (s, IH, aromatic), 8.23 (d, J = 6 Hz, IH, aromatic), 9.3 (s, IH, - 

35 NHBoc). MS (FAB> 483. Anal. (C, H, N) C26H34N4O5 HCl 0.25 H2O. 

Example 60 

2-(4>AmlnophenvIVN-methvl>-N-rflS>-l-f3-nitrophenvn-2-(l- 
pvrrolidinvnethvllacetamide (IS. ADL-01-0132-9^ 

40 

ADL-01-0138-6 (2.921 1 g, 6.053 mmol) and anisole (2 drops) were nuxed in AcOH (10 mL) 
and 4N HCl (10 mL) and stirred at 25 **C overnight, fitted with a drying tube. The mixture was 
adjusted to pH 13 with IN NaOH with stirring in ice-H20 and then extracted with CH2CI2 (2 
X 70 mL). The combined organic fraction was dried (Na2S04), filtered through celite, and 
45 evaporated. The product was gravity column chromatographed eluting with CHCl3:2% NH3 
before it was converted to the HCl salt with Et20-HCl to yield 15 HCl (0.5531 g, 22%, 
unoptimized): m.p. (HCl salt) 200 **C (dec); 'H NMR (HCl salt, DMSO-de) 8 1.98 (br s, 4H, - 
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CHjCHz-), 2.86 (s, 3H, -NCH3). 3.2-4.3 (complex, 8H, 4 -CHa-), 6.25 (m, IH, -CH-), 7.16 (d 
J = 7.4 Hz, 2 H, aromatic), 7.33 (d, J = 7.5 Hz. 2H, aromatic), 7.7 (m, 2H, aromatic), 8.08 (s' 
IH, aromatic), 8.23 (m, IH, aromatic). MS (FAB) m/z 383. Anal. H KTV 

C2,Ha6N4O3 2HC10.75HaO. v . . ^ 

5 

Example 61 

2-fN-Bis-sulfonamido-4-aminop beDvn-N-methvI-N-iriS>-l-(3-nitrophenvn-2-f1- 
pyrroUdinvneth vllacetamide (16. ADIv-01-0133-T> 

10 WiOi stirring in ice-HbO under N2, a solution of MsCl (1.56 niL, 20.17 mmol) in CH2CI2 (6 
mL) was added dropwise over 2-3 min to a mixture of 15 (1.5430 g. 4.0344 mmol) and EtsN 
(5.6 mL, 40 mmol) in CH2CI2 (24 mL). After 10 min, the mixture was stirred at 25 °C under 
N2 overnight before the mixture was partitioned between CH2CI2 and sat'd NaHCOa. The 
aqueous fiaction was extracted with more CH2CI2, and the combined organic fiactibn was 
15 dried (Na2S04), filtered through celite, and evaporated. Acetonitrile was added to kzeptrope 
offEtsN before the crude product was flash column chromatographed etuting with ClfcCl2:2% 
NH3. The product was converted to the HCl salt with 1 .0 M HCl in EtjO and washed with hot 
MeOH to yield 16 HCl (1.3091 g, 56%, first crop): m.p. (HCl salt) 257-259 "C; 'H NMR (HCl 
salt, DMSO^) 5 1 .99 (br s, 4H, -CHaCHa-), 2.87 (s, 3H, -NCH3), 3. 1 5-4.3 (con^lex, 8H 4 - 
CH2-), 3.51 (s, 6H, 2 -SO2CH3), 6.25 (m, IH, -CH-), 7.4 (m, 4H, aromatic), 7.7 (m, 2H, 
aromatic), 8.1 (s, IH, aromatic), 8.21 (m, IH, aromatic). MS (FAB) m/z 539. AnaL (C. H 
C23H30N4O7S2HCIO.5CH2CI2. V* ' ^ 



20 



Example 62 

25 2-(N-Bis- sulfonamido-4-aminophenvn-N-methvl-N-rflS>-l-(3-aminoohenvn-2-fl- 

pvrrolidin vDethvllacetamide ri7. ADL.-Ol-0136-O^ 

ADL-01-0136-0 was prepared fix>m 16 (1.0729 g, 1.992 mmol), Raney nickel, and hydrazine 
hydrate (2 mL) in EtOH (30 mL). The conditions were similar to those used for the 

30 preparation of 9. The product was gravity column chromatographed eluting with CH2Cl3:2% 
NH3, and the pure fiiactions were converted to the HCl salt with 1.0 M HCl in EtaO to yield 
17HC1 (0.1194 g, 11%, unoptimized): m.p. (HCl salt) 252-255 '^C; 'H NMR (HCl salt, 
DMSO-dfi) 5 2.0 (hr s, 4H, -CH2CH2-), 2.86 (s, 3H, -NCH3), 3.1-4.2 (complex, 8H, 4 -CH2-), 
3.54 (s, 6H, 2 -SO2CH3), 6.1 (m. IH, -CH-), 6.8-7.5 (complex, 8H, aromatic). MS (FAB) m/z 

35 509. AnaL (C, H, N) C23H32N405S2^ 1 .75HCL 

Example 63 

2-(N-Bis-suifona mido-4-aminophepvn-N-methvi-N-rriS^-l-fN-diethvlphosphoramidatg- 
3-aminophenvn-2 -ri-pvrrolidinvnethvnacetamide f 19. ADL-01-0139-4^ 
40 

With stirring in ice-H20 under N2, diethyl chlorophosphate (0.84 mL, 5.81 mmol) was added 
to a mixture of 17 (0.7383 g. 1.4514 mmol) and NEt(iPr)2 (1-5 mL, 8.7 mmol) in dry THF (15 
mL). After 10 min, the mixture was stirred at 25 °C under N2 overnight before more THF (15 
mL), NEt(iPr)2 (0.76 mL), and diethyl chlorophosphate (0.42 mL) were sequentially added. 
45 After 3 h, the nuxture was quenched with H2O, diluted with CB^Cla, evaporated, and dried in 
vacuo. The residue was partitioned between CH2CI2 and sat'd NaHCOs- The aqueous fraction 
was extracted with more CH2CU, and the comlnned organic fi:«ction was dried (Na2S04), 



-55- 



WO^/32857 



CA 02240728 1998-06-17 



PCT/US97yil3353 



filtered through celite, and evaporated. The crude product was flash column chromatographed 
eluting with CH2Cl2:2% NH3:1.5% MeOH before it was converted to the HCl salt with 1.0 M 
HCl in Et20 and crystallized firom MeOH to yield 19 HCl (0.3274 g, 33%): m.p. (HCl salt) 
245-247 °C; 'H NMR (HCl salt, DMSO-d6) 5 1.193 (t, J = 7 Hz, 6H, 2 -CH3), 1.95 (br s, 4H, 
5 -CH2CH2-), 2.81 (s, 3H, -NCH3), 3.1-4.1 (complex, 12H, 6 -CH2-), 3.52 (s, 6H, 2 -SO2CH3), 
6.1 (m, IH, -CH-), 6.79 (d, J = 7.3 Hz, IH, aromatic), 6.91 (s, IH, aromatic), 6.99 (d, J = 7.7 
Hz, IH, aromatic), 7.23 (t, J = 7.8 Hz, IH, aromatic), 7.36 (d, J = 8.3 Hz, 2H, aromatic), 7.44 
(d, J = 8.6 Hz, 2H, aromatic), 8.09 (d, J = 9.4 Hz, IH, -NHP). MS (FAB) m/z 645. Anal. (C, 
H, N) C27H41N4O8S2P HCL 

10 

Example 64 

2-(2-NitroDhenvn-N-methvl-N-{flSl-l-phenvl-2-fl-r3SW3- 
hvdroxvpvrrolidinvMethynacetaniide (21, ADL«->01-00SS-2>. 

With stirring at 25 ^'C under N2, DCC (0.160 g, 0.79 nunol) was added to a mixture of 2- 
15 nitrophenylacetic acid (0.140 g, 0.79 mmol) and pyridine (0.064 mL, 0.79 mmol) in CH2Cb 
(1.5 mL). After 3 mih, a solution of 20 (0.160 g, 0.72 mmol) in CH2CI2 (1.5 mL) was added, 
followed by NEt(iPr)2 (0.375 mL, 2.15 mmol). The mixture was stirred at 25 **C under N2 
overnight before sat^d NaHCOj was added, and the mixture was filtered through celite. The 
DCU was washed with a little CH2CI2, and the filtrate was partitioned between sat*d NaHCOa 
20 and CH2CI2, which was dried (MgS04), filtered through celite, and evaporated. Toluene was 
added to azeotrope ofiF pyridine. The product was flash column chromatographed eluting with 
CHCl3:2% NH3:2% MeOH before it was converted to the HCl salt with 1.0 M HCl in Et20 
and crystallized fi-om MeOH to yield 21 HCl (0.14 g, 47%): m.p. (HCl salt) 226-227 °C; 'H 
NMR (HCl salt, DMSO-d6) S 1.8-2.4 (m, 2H,-CH2), 2.86 (s, 3H, -NCH3), 3-4.5 (complex, 
25 8H, 4 -CH2-), 5.5 (m, IH, -CHOH), 6.1 (m, IH, -CH-), 73-7.8 (complex, 8H, aromatic), 8.11 
(d, J = 8 Hz, IH, aromatic). MS (FAB) m/z 384. Anal. (C, H, N) C21H25N3O4 HCIO-5H2O. 



Example 6S 

2-(2-Nitro-4.S-dichloroDhenvn-N--methv^N-fflSl>l-phenvl-2-fl-(3SVf3" 
30 hvdroxvpvrrolidinvniethvBacetainide (22> ADL-01-0056-0^ 

ADL-0 1-0056-0 was prepared firom 20 (0.2 g, 0.91 mmol), 2-nitro-4,5-dichlorophenylacetic 
acid (0.45 g, 1.8 mmol), DCC (0.37 g, 1.8 mmol), NEt(iPr)2 (0.48 mL, 2.7 mmol), and 
pyridine (0.15 mL, 1.8 mmol). The conditions are similar to those for the preparation of 21. 
The product was column chromatographed eluting with CH2Cl2:2% NH3:1% MeOH before it 
35 was converted to the HCl salt with 1.0 M HCl in Et20 and crystallized firom iPrOH to yield 
22 HCl (0.060 g, 14%): m.p. (HCl salt) 231-233 ''C (dec); *H NMR (HCl salt, DMSO-de) 5 
1.8-2.4 (m, 2H, -CH2-). 2.85 (s, 3H, -NCH3), 3.1-4.5 (complex, 8H, 4 -CH2-), 5.5 (m, IH, - 
CHOH), 6.1 (m, IH, -CH-), 7.2-7.5 (m, 5H, aromatic), 7.88 (s, IH, aromatic), 8.42 (s, IH, 
aromatic). MS (FAB) m/z 452. Anal. (C, H, N) C21H23N3O4CI2 HCL 

40 
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Example 66 

2-(4-Methvlsulfonvlphenvn-N-methYl-N-(llSNl-Dhenvl-2-[l-(3SW3- 
hvdroitvpvrroiidinvniethvHacetamide (25^ ADL-01-0064-4> 

ADL-01-0064-4 was prepared from 20 (0.2 g, 0.91 mmol), 4-methylsulfonylphcnylacetic acid 
5 (0.41 g, 1.8 mmol), DCC (037 g, 1.8 nraiol), pyridine (0.15 mL, 1.8 mmol), and NEt(iPr)2 
(0.48 mL, 2.7 mmol). The conditions are similar to those for the preparation of 21. After 
stirring at 25 ®C overnight, more pyridine (0.075 mL, 0.9 mmol). and DCC (0.18 g, 0.9 mmol> 
were added, and the reaction was worked up the next day. The product was purified by radial 
chromatography eluting with CH2Cl2:2% NH3:1% MeOH before it was converted to the HCl 
10 salt with 1.0 M HCl in EtaO and washed with hot iPrOH to yield 25 HCl (0.15 g, 36%): m.p. 
(HCl salt) 240-241 **C; *H NMR (HCl salt, DMSO-d6) 8 1.8-2.4 (m, 2H, -CH2-), 2.8 (d, 3H, - 
NCH3 of cis and trans amide rotamers), 3.23 (s, 3H, -SO2CH3), 3.1-4.5 (m, 8H, 4 -CH2-), 5.5 
(m, IH, -CHOH), 6.15 (m, IH, -CH-), 7.2-7.5 (m, 5H, aromatic), 7.55 (m, 2H, aromatic), 
7.85 (m, 2H, aromatic). MS (FAB) m/z 41 7. Anal. (C» H, N) C22H28N2O4S HCL 

15 Example 67 

2-a--Nitro-4-trifluoromethvlphenvn-N->methyI-N-iriSl--l-phenvi-2-[l-f3SW3> 
hvdroxvpvrrolidinvniethvnacetamide f26. ADL-01-0067>7) 

With stirring at 25 ""C under N2, DCC (039 g, 1.9 mmol) was added to a mixture of 2-nitro-4- 
trifluorometlryl^henylacetic acid (0.47 g, 1.9 mmol) and pyridine (0.15 mL, 1.9 mmol) in 

20 CH2CI2 (10 mL). After 5 min, a solution of 20 (0.4 g, 1.8 mmol) in CH2CI2 (5 mL) was added. 
After 2 h, more DCC (0.1 g, 0.5 mmol) was added, and the mixture was stirred at 25 ^'C 
overnight before more 2-mtro-4-tri£tuorometfaylphenylacetic acid (0.045 g, 0.18 mmol) and 
DCC (0.1 g, 0.5 mmol) were added. After 2 h, the reaction was worked up as in the 
preparation of 21. The product was purified by radial chromatography eluting with CH2Cl2:2% 

25 NH3 before it was converted to the HCl salt with 1.0 M HCl in Et20 and precq)itated from 
CHjCk to yield 26 HCl (0.050 g, 5.4%): *H NMR (HCl salt, DMSO-d6) 5 1.8-2.4 (m, 2H, - 
CH2-), 2.87 (s, 3H, -NCH3), 3.1-4.5 (com^jlex, 8H, 4 -CH2-), 5.5 (m, IH, -CHOH), 6.1 (m, 
IH, -CH-), 7.2-7.5 (m, 5H, aromatic), 7.82 (d, J 7.7 Hz, IH, aromatic), 8.16 (d, J = 8 Hz, 
IH, aromatic), 8.42 (s, IH, aromatic). MS (FAB) m/z 452. AnaL (C, H, N) 

30 C22H24F3N3O4HCIO.5H2O. 

Example 68 

2-f2-AmiPo-4-trifluoromethvlphenvn-N-methvl-N-(riSM-phenvl-2-ri-(3SW3- 
hvdroxvpvrrolidinYniethvllacetamide (27^ ADL-01-0076-8) 

ADL-0 1-0076-8 was prepared from 26 (0.14 g, 0.31 mmol), Raney nickel, and hydrazine 
35 hydrate (0.2 mL) in EtOH (14 mL), The conditions were similar to those used for the 
preparation of 9. The product was purified by radial chromatography eluting with CHCl3:2% 
NH3:2% MeOH before it was converted to the HCl salt with Et20-HCl to yield 27 HCl (0.1 1 
g, 77%): *H NMR (DMSO-d6) S 1.8-2.2 (m, 2H, -CH2-). 2.88 (s, 3H, -NCH3), 3.1-4.5 
(complex, 9H, 4 -CH2- and 1 -CHOH), 6.2 (m, IH, -CH-), 6.8-7.5 (complex, 8 H, aromatic). 
40 MS (FAB) m/z 423. AnaL (C, H, N) C22H26N3O2F3 HCI2.5H2O. 
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Compounds of Examples 69-91 were prepared from the appropriate arylacetic acids/acid 
chlorides via EDCI/DIPEA or DCC/pyridine couplings, followed by reduction, deprotection, 
and/or dcrivatization via known chemistry. Intermediate A was prepared via the method 
5 reported in J. Med. Chem., Ms 1991 pp. 181-189, Costello, G.F. et al. 



General procedure for EDCI/DIPEA coupling. 

10 To a solution of acid(l.leq.)and l-Hydroxybenzotriazole hydrate(HOBT;Lleq.) in an ice-bath 
under N2 was added l-(3-DimethylaminopropyI)-3-ethylcarbodiimide hydrochloride 
(EDCI;l.leq.). The niixture was stirred for 30 minutes. A sohition of the aniine(1.0 eq.) in 
dry methlylene chloride was added drop-wise followed by N,N-Diisopropyiethyamine 
(DIPEA;1.5eq.). The solution was allowed to stir at room temperature overnight. The 

IS reaction was quenched with sat. sodium bicarbonate and separated from methylene chloride. 
The organic layer was dried (Na2S04), fiDltered through Celite, and evaporated. The crude 
product was cturomatographed and converted to the HCl salt. 

Example 69 

20 2.2-Dipfaenvi-N-methyl-N->r(lS>-l-phenvi-2-a-pvrrolidinvl>ethvllacetamlde; 

ADL-01-0023^ 

To a solution of Diphenylacetic acid(1.5g;7.3mmol)and pyridine(1.0mL;12.2mmol) in 20mL of 
dry methylene chloride at 25 degrees trader N2 was added 1,3 dicyclohe?Qrlcarbodiimide 

25 ,DCC(2.0g;9.8mmol). After 5 minutes, 28(l,0g;4.9mmol)in 20mL of dry methlylene chloride 
was added and the mixture was stirred overnight. TLC(95:5 methylene chloridermethanol 
with 2% ammonia) indicated all of the starting material was consumed. The reaction was 
quenched with sat. sodium bicarbonate and filtered through a Celite plug. The plug was rinsed 
with methylene chloride and the aqueous layer was extracted with methylene chloride. The 

30 combined organic layers were dried (Na2S04), filtered and concentrated in vacuo to give 2.2g 
of a light brown solid. The crude product was purified by flash chromatography using a 
stepwise gradient of 2% to 8% MeOH: methylene chloride with 2% ammonia to afford 
1 .7g(88%) of pure product which was treated with 1 -OM! HCl in diethyl ether to give 29 as the 
HCl salt. 'H NMR (HCl salt, DMSO-de ) 5 2.0(br s, 4H, -CH2CH2-), 2.7(s,3H, -NCH3), 

35 6.2(br m,lH, -CH-), 7.1-7.5(con^lex, 15H, aromatic). MS (FAB) m/z 398. Anal.(C,HJ^) 
C27H3oN20.HCL0.75HiO. 



HaCHN^S; 





A 



Campounds of Examples 69-91 
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Example 70 

N\N*>DiDhenvl-N-methvI-N-rflSVl>phenvl-2-fl-pvrrolidmvnethvllurea: 

ADL-01-0027-1 

5 To a 0 degree solution of 28(500mg;2-4nimol) and triethyIanune(731niL;5.2mmol) in lOmL of 
dry methylene chloride under N2 was added a solution of Diphenylcarbamyl 
chloride(629n)g;2.7niniol) in SniL of dry methylene chloride. The solution was warmed to 
room temperature and stirred overnight. TLC(95:5 methylene chloride: methanol with 2% 
ammonia) indicated the starting material was consumed. The reaction solution was 

10 concentrated to a residue, which was pre-adsorbed onto silica and purified using a stepwise 
gradient of 2% to7% MeOH: methylene chloride with 2% ammonia to afford 350mg(36%) of 
pure product which was treated with l.OM HCl in diethyl ether to give 30 as the HCl salt. *H 
NMR (HCl salt, DMSO-d6) 8 2.0 (br s, 4H, -CH2CH2-), 2.5(s, 3H,-NCH3), 5.8(hr,m,lH,"CH- 
), 7J-7.5(compIex,15H, aromatic). MS(FAB) m/z 399. AnaL(C,H,^f) 

15 C26H29N3O.HCLO.5H2O. 



Example 71 

2-a-Nitrophenvn-N-methvl-N-r(lS)-l-^phenvl-2>fl-pvrrolidinvIk?thvllacetamlde; 
20 ADL-01-0030>S 

ADL-01-0030-5 was prepared via the procedure described in the preparation of 29 firom 
28(0.6g;2.9mmol), 2-nitrophenylacetic acid (0.8g;4.4mmol), DCC(1.2g;5.8mmbl), and 
pyridine(0.1niL;1.4mmol). The crude product was purified by flash chromatography using a 
25 stepwise gradient of 2% to 7% MeOH: methylene chloride with 2% ammonia to afibrd 
0.2g(20%) of pure product vdiich was treated with 1 .DM HCl in diethyl ether to give 31 as the 
HCl salt. *H NMR(HC1 salt, DMSO-d6 ) 5 2.0(br s, 4H, .CH2CH2-), 2.9(s, 3H,.NCH3), 
6.1(br,m, IH, -CH-)7.3-8.1(complex, 9H, aromatic). MS(FAB) m/z 367. Anal. (C,H,N) 
C21H25N3O3.HCI. 

30 

Example 72 

2-(2-Nitro- 4>S-dichIorophenvn-N-methvi-N-rflSVl-phenvl-2^1- 
pvrrolidinvnethvllacetamide: ADLr-01-0033^9 

35 ADL-01-0033-9 was prepared via the general EDCI/DIPEA coupling procedure firom 
28( 1 .4g;6.9mmol), 2-nitro 4,5-dichlorophenylacetic acid( 1 .9g;7.6mmol), 

HOBT(1.0g;7.6mmol), EDCI(1.4g;7.6mmol), and pyridine(0.8mL;10.3nimol). The crude 
product was purified by flash chromatography using a stepwise gradient of 2% to 5% MeOH: 
methylene chloride with 2% ammonia to afford 2.0g(60%) of pure product which was treated 

40 with l.OM HCl in diethyl ether to give 32 as the HCl salt. 'H NMR(HC1 salt, DMSO-da) 8 
2.0(br, s, 4H, -CH2CH2-), 2.9(s, 3H, -NCHb), 6.1(br, m, IH, -CH-), 7-2-7.6(conq>lex, 5H, 
aromatic), 7.9(s, IH, aromatic), 8.4(s, IH, aromatic). MS(FAB) m/z 436. AnaL (C,H,N) 
C21H23N3O3CI2.HCI.O.25 H2O. 
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Example 73 

2-f4-Methvlsulfonvlphenvn-N-methvl-N-l(lS>-l-Dhenyl>2-(l- 
pvrrolidinvnethvllacetamide: ADL-01^0036-2 

5 

ADL-01 -0036-2 was prepared via the general EDCI/DDPEA coupling procedure from 28 
(432mg;2.nimol), 4-Methylsulfonylphenylacetic acid(500nig;2.3mmol), HOBT 
(341ing;2.5nmiol), EDCI(483mg;2.5mmolXand DIPEA(550mL;3.1mmol). The crude product 
was purified by flash chromatography using a stepwise gradient of 2% to4%MeOH: 
10 methylene chloride with 2% ammonia to afford 160nig(19%) of pure product which was 
treated with 1 .DM HCl in diethyl ether to give 33 as the HCl salt. NMR(HC1 salt, DMSQ- 
d6) 6 2.0(br, s, 4H, -CH2 CH2->, 2.9(s, 3H, -NCH3), 3.2(s, -SO2CH3). 6:i(br, m, HI, -CH-), 
7.3-7.5(complex, 5H, aromatic), 7.6(br, d, 2H, aromatic), 7.9(hr, d, 2H, aromatic). MSfFAB) 
m/2 400. Anal. (C,H,N) C22Ha8N2O3S.HC1.0.5 H2O. 

15 



Example 74 

2-f2-Methoxvphenvn-N-methvl-N>r(lSVl-phenvl>2-fl-pyrrolidinvnethvnacetamide: 
20 ADL-01-0049-5 

ADLr-01-0049-5 was prepared via the general EDCI/DIPEA coupling procedure ftom 
28(S00mg;2.4mmol), 2-Methoxyphenylacetic acid(610mg;3.6mmol),HOBT(495mg;3.6mmol), 
EDCI(700mg;3.6nimol),and DIPEA(850mL;4.8mmol).The crude product was purified by 
25 flash chromatography using a stepwise gradient of 1% to7% MeOH: methylene chloride with 
2% ammonia to afford 822mg(96%) of pure product which was treated with l.OM HCl iii 
diethyl ether to give 34 as the HCl salt. 'H NMR (firee base, CDCI3) 61 .8(br, s, 4H, -CH2CH2- 
), 2.8(s, 3H, «NCH3), 3.8(s, 3H, OCH3), 6.1(br, m, IH, -CH-), 6.8-7.4(convlex, 9H, 
aromatic). MS(FAB) m/z 352. AnaL (C,H,N) C22H28N2O2.HCI. 

30 



Example 75 

2-(3-Indolvn-N-methvi--N-rflSVl-»phenyl-2-(l-pvrrolidinvnethvl1acetamide: 
35 ADL-01-00S4-S 

ADL-0 1-0054-5 was prepared via the general EDCI/DIPEA coupling procedure from 
28(500nig;2.4mmol), Indole-3-acetic acid(641mg;3.6mmol), HOBT(494mg;3.6mmol), 
EDCI(700mg;3.6mmol),and DIPEA(637mL;3.6mmol).The crude product was purified by 
40 flash chromatography using a stepvsrtse gradient of 1% to 7% MeOH: methylene chloride to 
afford 761mg(88%) of pure product which was treated with l.OM HCl in diethyl ether to give 
35 as the HCl salt. 'H NMR(HC1 salt, CD3OD) 5 2.1(br, s, 4H, -CH2CH2-), 2.8(s, 3H, - 
NCH3), 6.3(br, m, IH, -CH-), 7.1-7,7(complex, 9H, aromatic). MS(FAB) m/z 361. Anal. 
(C,H,N) C23H27N3O.HCI. 1 .0 H2O. 

45 
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Example 76 

2-(cL.oucx-Trifluoro-p->tolvn-N-inethyl-N-rflS)-l-phenvl-2->(l> 
pyrrolidinyRethvllacetamide; ADL»-01-00S8-6 

5 

ADL-0 1-0058-6 was prepared via the general EDCI/DIPEA coupling procedure from 
28(200mg; 0.9nimol), (a,a,a-Trifluoro-p-toIyl) acetic acid (239n)g;l.lniniol), 
HOBT(157mg;l.lnimol), EDCI(223ing;l.linmol), and DIPEA(203niL;l.lnimol).The crude 
product was purified by flash chromatography using a stepwise gradient of 1% to2% MeOH: 
10 methylene chloride to afford 354mg(93%) of pure product which was treated with l.OM HCl 
in diethyl ether to give 36 as the HCl salt. *H NMR(HC1 salt, CDCI3 ) S 1.8(br, s, 4H, - 
CH2CH2-), 3.0(s, 3H, NCH3), 6.4(br» m. IH, CH), 7.2-7.6(conoplex, 9H, aromatic). MS(FAB) 
m/z 390. Anal. (C,H.N) C22H25N2OF3.HCL 

15 

Example 77 

2-(2-Nitro-a,ot.a-Trlfluro-4-toiYn-N-methyl-N-r(lS)-l-Dhenvl-2-(l- 
pyrrolidinyl)etfayl]acetamide; ADL-01-0062-8 

20 

ADL.-01-0062-8 was prepared via the general EDCI/DIPEA coupling procedure from 
28(500mg;2.4mmol), (2-Nitro-a,a,a-trifluro-4-tolyOacetic acid(728mg;2.9mmol), 
HOBT(395mg;2.9mmol)^DCI(55Staigi2.9namol), and DIPEA(510niL;2.9mmol).The crude 
product was purified by flash chromatography using a stepwise gradient of 2% to 10% 
25 MeOHunethylene chloride to aflford 786mg(74%) of pure product which was treated with 
l.OM HCl in diethyl ether to give 37 as the HCl salt. *H NMR(HC1 salt, CDCI3) d 2.0(br, s, 
4H, -CH2CH2), 2.9(s, 3H, -NCH3), 6.3(br, m, IH, CH), 7.1-7.5(complex, 4H, aromatic), 7.8- 
7.9(br, m, 2H, aromatic), 8.3-8.4(>r, s, 2H, aromatic). MS(FAB) m/z 435. Anal. (C,H,N) C22 
H24N3O3F3.HCL 

30 



Example 78 

2-a-r4-Chl6robenzovn-S-methoxv-2-methyl ipdoie)-N-rflSVl-phenyl-2-(l- 
35 pvrrolidinynethvllacctamide; ADL-01-0078-4 

ADLi-01-0078-4 W£fcs prepared via the general EDCI/DIPEA coupling procedure from 
28( 1 00mg;0.4mmol), ( 1 -[p-chlorobenzoyl)-5-methoxy-2-methyl indole-3-acetic acid 
(1 89mg;0.5mmol),HOBT(73mg;0.5mmol), EDCI( 1 0 1 mg;0.5mmol), and DIPEA 

40 (128mL;0-7mmol). The crude product was purified by flash chromatography using a stepwise 
gradient of 2% to 5% MeOH:methylene chloride to aflford 200mg(79%) of pure product 
which was treated with l.OM HCl in diethyl ether to give 38 as the HCl salt. *H NMR(HC1 
salt, CDCI3) 6 1.6-1.8(br, m, 4H, -CH2CH2-), 2.3(b, s, 3H, -CH3), 2.9(br, s, -NCH3), 3.8(br, s, 
3H, -OCH3), 6.7(br, m, IH, -CH), 7.1-7.6(complex, 12H, aromatic). MS(FAB) m/z 509. Anal. 

45 (C,H,N) C32H35N3O3CI.HCL 
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Example 79 

2-^4-Nitrophenvn-N-methvl-N-rriS^-l -phenvl-2-a-pvrrolidinvnethvnacetamid«>- 
5 ADL-01-0079-2 

ADL-01-0079-2 was prepared via the general EDCI/DIPEA coupling procedure from 
28(1.5g;7.3mmol), 4-NitrophenyIacetic acid(2.0g;11.0nmiol), HOBT(1.4g;l l.OmmoI), 
EDCI(2.1g;11.0nimol),and DIPEA(2.5niL;14.6nimol).The crude product was purified by flash 
10 chromatography using a stepwise gradient of l%to 5% MeOH: methylene chloride to afford 
2.5g(93%) of pure product which was treated with l.OM HCl in diethyl ether to give 39 as the 
HCl sah. 'H NMR(HC1 salt. CDCb ) 6 1.6(br. m. 4H, -CHjCHa-), 2.8(br, s, 3H, -NCH3), 
6.4(br, m,lH, -CH), 7.1-7.5(complex, 7H, aromatic), 8.0(hr, d, 2h, aromatic). MS CFAB) m/z 
367. AnaL (C.H,N) C2,Ha5N303.HCL 

15 



Example 80 

2-r3-Nitrophenvn-N-methvl-N-l(l S>-l-phenvl-2-ri-Pvrrolidinvnethvllacetamide; 
20 ADL-01-0084-2 

ADL-01-0084-2 was prepared via the general EDCI/DIPEA coupling procedure from 
28(1.5g;7.3mmol), 3-NitropheiQrlacetic acid(2.0g;11.0mmol), HOBT(1.4g;11.0mmol), 
HDCI(2.1g;11.0mmol),aiKl DIPEA(2.5mL;14.6mmor). The crude product was purified by 

25 flash chromatography using a stepwise gradient of 1% to 5% MeOHunethylene chloride with 
2% ammonia to afford 2.6g(100%) of pure product which was treated with l.OM HCl in 
diethyl edier to give 40 as the HCl salt. 'H NMR(HC1 salt, CDCI3) 5 2.0Cbr, m, 4H, - 
CH2CH2-), 2.9(br, s, 3H, -NCH3). 6.3(br. m, IH, -CH), 7.2-7.6(complex, 6H, aromatic), 
7.8(br, d, IH, aromatic), 8.1-8.2(con9lex, 2H, aromatic). MS(FAB) m/z 367. Anal (CJiN) 

30 C21H25N3O3..HCI. 0.5 H3O. 



Example 81 

2-f2-Pvrid vn-N-methvl-N-l(lS^-l-phenvl-2-ri-Pvrrolidinvnethvnacetamide: 
35 ADL-01-0085-9 

ADL-0 1-0085-9 was prepared via the general EDCI/DIPEA coupling procedure fix)m 
28(350mg;1.7mmol),2-Pyridylacetic acid hydrochloride(326mg;1.8mmol), HOBT 
(253mg;1.8mmol), EDCI(360mg;l .Smmol) and DIPEA(644mL;3.7mmol). The crude product 

40 was purified by flash chromatography using a stepwise gradient of 2% to 5% MeOH: 
methylene chloride with 2% ammonia to afford 400mg(72%) of pure product which was 
treated with 1 .Om HCl in diethyl ether to give 41 as the HCl salt. 'H NMR(fiee base, CDCI3) 
8 1.7-1.9(br, m. 4H, -CH2CH2 ), 2.8(br, s, 3H. -NCH3), 6.0-6.2(br, m, IH, -CH), 7.1- 
7.8(complex, 8H, aromatic), 8.5(lw, d, IH, aromatic). MS(FAB) m/z 323. AnaL (CJH[,N) 

45 C20H25N3O. 2 HCL O.5H2O. 
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Example 82 

2-(3>Pvridvn>N-methvl-N-friS>-l-phenvi-2-(l^pvrrolidinvnethvllacetamide: 

ADL-01-0100-6 

5 

ADLi-01-0100-6 was prepared via the general EDCI/DIPEA coupling procedure from 28 
(120mg;0.5nimol), 3-Pyridylacetic acid hydrochloride 

(1 10nig;0.6mmol),HOBT(85nig;0.6mmol), EDCI (120nig;0.6mmol), and DIPEA 
(280iiiL;LSn]mol). The crude product was purified by flash chromatography using a stepwise 
10 gradient of 1% to 6% MeOH:methylene chloride with 2% ammonia to ajBford 142mg(76%) of 
pure product which was treated with l.OM HCl in diethyl ether to give 42 as the HCl salt. *H 
NMR(HC1 salt, CDCI3) 52.1(br, m, 4H, -CH2CH2-), 2.9(br, s, 3H, -NCH3), 6.2-6.3(br, m, IH, 
-CH). 7.2-73(complex, 5H, aromatic), 7,8-7.9(br, t, IH, aromatic), 8.6-8.9(complex, 3H, 
aromatic). MS(FAB) m/z 323. AnaL (C jajST) C2aH25N30.2 HCL 1 .25 H2O. 

15 



Example 83 

2"f(+)-6-Methoyy-a-methyl-2-napthalene>-N-[(lSVl->phenvl-2-fl- 
20 pvrroMdinvnethvilacetamide; ADL-01-01 10-S 

ADL-01-0110-5 was prepared via the general EDCI/DIPEA coupling procedure from 
28(200m;0,9nimol), (+>6-Methoxy-a-methyl-2-naphaleneacetic acid(217mg;1.0mmol), HOBT 
(142mg;1.0mniol), EDCI(201mg;1.0mmo5, and DIPEA(256mL;l-4mmol). The crude 
25 product was purified by flash chromatography using a stepwise gradient of 1% to 2% 
MeOH:methylene chloride with 2% ammonia to afford 130mg(33%) of pure product which 
was treated vnth l.OM HCl in diethyl ether to give 43 as the HCl salt. ^H NMR(HC1 salt, 
CDCI3) 5 1.4(d, 3H, -CHb), 2.9(hr. s, -NCH3), 3.9(s, -OCH3), 5.5(br, m, IH, -CH), 7.0- 
7.7(conq>lex, 1 IH, aromatic). MS(FAB) m/z 416. Anal. (CJHJM) C27H32N2C)2.HC1. 0.25 H2O. 

30 



Erample 84 

2-ra,cL.a->Trifluoro-3-toivlVN-methyl-N-[(lSVl-phenvl-2>fl- 
pvrrolidinvnethvllacetamide; ADL->01>0111-3 

35 

ADL-01-0111-3 was prepared via the general EDCI/DIPEA coupling procedure from 28 
(200mg;0.9mmol), (a,a,a-Trifluoro-m-tolyl)acetic acid(214mg;1.0mmol), HOBT 
(142mg;1.0mmol), EDCI(201mg;1.0mmol), and DIPEA(256mL;1.4mmol). The crude 
product was purified by flash chromatography using a stepwise gradient of 2% to 6% 
40 MeOH:methylene chloride to afford 250mg(67%) of pure product which was treated with 
l.OM HCl in diethyl ether to give 44 as the HCl salt. 'H NMR(HC1 salt, CDCb) 5 2.0(br, m, 
4H, -CH2CH2-), 2.9(br, s, 3H, -NCH3), 6.4(br, m, IH), 7.1-7.7(complex, 9H, aromatic). MS 
(FAB) m/z 390. Anal. (C,H,N) C22H25N2OF3.HCL 
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Example 85 

2-f4-Pvridvn-N-methvl.N-rriSl-l-Dh envl-2-fl-pvrrolidinvnethyllacetamide: 

ADL-01-0122-0 

5 

ADL.-01-0122-0 was prepared via the general EDCI/DIPEA coupling procedure from 28 
(I20mg;0.5nimol),4-Pyridylacetic acid hydrochloride(150mg;0.8nimol), HOBT 
(117nig;0.8nunol), EDa(166mg;0.8nimol),and DIPEA(202mL;l.lmmoI). The crude product 
was purified by flash chFomatogr^hy using a stepwise gradient of 2% to 5% 
10 MeOH:methylene chloride to afford 172mg(92%) of pure product which was treated with 
l.OM HCI in diethyl ether to give 45 as the HCl salt. 'H NMR(HC1 salt, CDCI3) 5 2 l(br m, 
4H. -CH2CH2-). 2.9(br, s, -NCH3), 6.3(br, m, -CH), 7.2-7.3(conqjlex, 5H, aromatic), 7.80m-, s, 
2H, aromatic), 8.6(br, s, 2H, aromatic). MS (FAB) m/z 323. Anal- (CJLN) CaoHjsN^O 1 5 
HCL0.5H2O. / 20 » 3. . . 

15 



Example 86 

2-(tt.a..a-Trifluoro-2-toivn-N-methvl-N-rflS)-l-Dhenvl-2-fl- 
20 pvrrolidinynethvllacetamide: ADL-01-0123-^ 

ADL-01-0123-8 was prepared via the general EDCI/DIPEA coupling procedure from 
28(200mg;0.9mniol),(a,a,a-Trifluoro-o-tolyl)acetic acid(239mg;l . 1 mmol), HOBT( 1 57mg; 
l.lmmol), EDCI(223mg;l.lmmol), and DIPEA(203mL; 1.1 mmol). The crude product was 
25 purified by flash chromatography using a stepwise gradient of 1% to 4% MeOH:methylCTe 
chloride with 2% ammonia to aObrd 339mg(82%) of pure product which was treated with 
l.OM HCl in diethyl ether to give 46 as the HCl salt. 'H NMR (HCl sah, CDCI3) 8 2.0(br m. 
4H X V , 

-CH2CH2-), 2.9(br, s, -NCH3), 6.3(br, m, IH, -CH), 7.1-7.7(coinplex, 9H, aromatic). MS 
30 (FAB)m/z390. AnaL(C,H,N)C22H2sN20F3.HCL 



Example 87 

35 2-((S)-(+)-4-IsobutyI-a-methylphenyl)-N-methyI-N-[(lS)-l-phenyl-2-<l- 

pyrrolidinyl)ethyl]acetamide; ADL-01-0125-3 
ADL-01-0125-3 was prepared via the general EDCI/DIPEA coupling procedure from 
28(200mg; 0.9mmol),(S)-(+)-4-Isobutyl-a-methyIphenylacetic acid(217mg; l.Ommol), HOBT 
(142mg; l.Ommol), EDCI(201mg;1.0nimol), and DIPEA(256mL;1.4mmol). The crude 

40 product was purified by flash chromatograplQr using a stepwise gradient of 1% to 2% 
MeOH:methyIene chloride with 2% ammonia to afford 240mg(66%) of pure product which 
was treated with l.OM HCl in diethyl ether to give 47 as the HCl salt. 'H NMR(HC1 salt 
CDCI3) 5 0.8(d, 6H, -(CH3)2), 1.4(d, 2H, -CH3). 2.0(br, m, -CH2CH2-). 2.3-2.4(d. 2H, -CH2- 
), 2.9(s, 3H, -NCH3), 5.6(br, m. IH, -CH), 7.0(br, q, 4H, aromatic). 7.3(br, s, 5H. aromatic). 

45 MS(FAB) m/z 392. AnaL (C, II, N) C26H36N2O. HCl. 0.25 HaO. 
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5 



Example 88 

2-(3AS-Triinethoxyphenvn>N-methvl-N-f(lS>"l-phenvl-2«fl- 
pyrroiidinynethvllacetamide; ADLr'01-0146-9 



ADLi-01-0146-9 was prepared via the general EDCI/DIPEA coupling procedure firom 
28(250mg; 1 .2nimol),3,4,5-Trimethoxyphenylacetic acid(304mg; 1 .3mmoI), HOBT(l 8 1 mg; 
1.3inmol), EDCI(256mg;l-3niniolX and DIPEA(318mL;1.8nimol). The crude product was 

10 purified by flash chromatography using a stepwise gradient of 2% to 5% MeOHrmethylene 
chloride with 2% anmionia to afford 500mg(100%) of pure product which was treated with 
l.OM HCI in diethyl ether to give 48 as the HCl salt. *H NMR(free base, CDCI3) 8 1.7(br, m, 
4H, -CH2CH2-), 2.7(s, 3H, -NCH3), 3.8(d, 9H, -OCH3), 6.0-6.2(br, m, IH, -CH), 6.4(s, 2H, 
aromatic), 7.1-7.3(coniplex, 5H, aromatic). MS (FAB) m/z 412. Anal. (C,H,N) 

15 C24H32N2O4.HCI. 



Example 89 

2-f2-AminophenylV-N-methyl-N-rflS^l-Dhenyl-2-fl-pvrroiidinvnethvllacetamide 
20 ADL-01-0024-8 

Raney-Nickel(SO% slurry in water) was added to a mixture of 31(2.30g;6.1mmol), 
2.2niL(61,9inmol) of hydrazine hydrate and 45mL of abs. EtOH"a4 55 degrees to maintain a 
regular gas evolution. After 45 min., TLC(95:5 methylene chloride:methanol w/2% ammonia) 

25 indicated that all of the starting material was consumed. The mixture was filtered through a 
Celite plug and rinsed with copious amoimts of hot methanol. The filtrates were combined and 
concentrated in vacuo to aSbrd 270 mg of a waxy solid. The crude product was piirxfied by 
flash chromatography using a stepwise gradient of 1% to 8% methanokmethylene chloride 
with 2% ammonia to aflford 2.01g(97%) of desired product. The pure product was treated 

30 with l.OM HCl in diethyl ether to yield 49(ADL-0 1-0024-8) as the HCl salt. 'H NMR(HC1 
salt, DMSO-dfi) 5 2.0(br, m, 4H, -CH2CH2-), 2.9(s, 3H, -NCH3), 6.1(br, m, IH, -CH), 
7.2(complex, 9H, aromatic). MS (FAS) m/z 321. AnaL (C,H,N) C21H27N3O. 2HCL 0.75 H2O. 



To a solution of 49(400 mg;l.lmmol) in 50ml of dry methylene chloride was added 429mL 
of triethylamine and MsCl(913niL; ll.SmmoI) dissolved in 6mL of dry methylene chloride. 

40 The dark red solution was allowed to stir overnight. TLC(95:5 methylene chloridermethanol 
w/2% ammonia) indicates the starting material is consumed. The reaction solution was 
quenched with sat. sodium bicarbonate and the layers were separated. The aqueous layer was 
extracted with methylene chloride and the combined organic layers were dried over anh. 
sodium sulfete, filtered and the solvent was concentrated in vacuo to give 700 mg of a dark 

45 brovm residue. The crude product was purified by flash chromatography using a stepwise 
gradient of 2% to 7% methanokmethylene chloride with 2% ammonia to afford 580mg(97%) 
of desired product. The pure product was treated with l.OM HCl in diethyl ether to yidld 



35 



Example 90 

2-f2-N,N-Dimethvlsuifopamido-2-aroinophenvl>-N-methvl-N-r(lS>-l-phenvl-2-ri- 
pvrrolidipvnethvllacetamide; ADL-01-0060-2 
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50(ADL-01-0060-2) as the HCl salt. 'H NMR(HC1 salt, DMSO-da) 6 2 0(br m, 4H - 
CH2CH2-), 2.7(br, s, 3H, -NCH3), 3.5(br, s, (>S02CH:,)2), 6.2(br, d, IH, IcH), 7.2- 
7.5(coniplex, 9H, aromatic). MS (FAB) m/z 493. Anal. (C,H,N) CaaHajNjOjSa.HCL 0.25 
H2O. 

5 

Example 91 

2-n>f-Methvisulfo namido-2-aminophenvn-N-methvl-N->r(lS)-l-Dhenvl->2-fl- 
PvrrolidinvDetiivll acetamidc; ADL-01-»0075-0 

10 To asolution of 50(500mg;1.0mmol) in 6niL of 2:1 MeOH:THF was added 4.0niL of l.OM 
NaOH. The solution was stirred for 20 min., after which TLC(95:5 methylene 
chloridermethanol w/2% ammonia) indicates the reaction is complete. The reaction was 
quenched with 10% HCl and washed with water and brine. The organic layer was dried over 
anh. sodium sul&te, filtered and concentrated in vacuo to give 381mg of a brown solid. The 

15 crude product was purified by flash chromatography using a stepwise gradient of 2% to 4% 
methanol: methylene chloride with 2% ammonia to ajBTord 326mg(80%) of desired product. 
The pure product was treated with l.OM HCl in diethyl ether to yield 51(ADLr-01-0075-G) as 
the HCl salt. *H NMR(HC1 salt, CDCI3) S 2.0(br, m, 4H, -CH2CH2-), 2.9(br, s, 3H, -NCH3) 
3,0(s, 3H, -SO2CH3), 6.3(br, m, IH, -CH), 7.0-7.2(con:5>lex, 8H, aromatic), 7^5(br, d, Ih! 

20 aromatic>. MS (FAB) m/z 415. AnaL (C,H,N) C22H29N3O3S.HCL 0.25 H2O. 



Example 92 

2-(2-Amino4.5-dichlorophenvn-N-methvl-N-[flSVl>phenvI-2-(l- 
25 pyrrolidinvnethvllacetamide: ADL-01-0Q3j;>4 

To a solution of 32(495mg;1.0nimol) in 25mL of abs. EtOH was added 50mg of 10% Pd/C. 
The mixture was placed on a Parr apparatus under lOpsi of hydrogen. After Ih, TLC(95:5 
methylene chloride:methanol) indicates no starting material remains. The mixture was filtered 

30 through a Celite plug and basified with aq. ammonium hydroxide. The solvent was 
concentrated in vacuo to get a residue which was dissolved in EtOAc and washed repeatedly 
with water. The organic layer was dried over anh. sodium sut&te, filtered and concentrated to 
give 200mg of crude fiw base. The crude product was treated with l.OM HCl in diethyl ether 
and dried in a vacuum oven @80 degrees overnight to recover 120mg(30%)of 52(ADLi-01- 

35 0035-4) as the HCl salt. ^H NMR(HC1 salt, CDCI3) 6 1.6-1.7(br, m, 4H, -CH2CH2-), 2.7(s, 
3H, -NCH3), 5.9-6.1(br, m, IH, -CH), 7.1-7.2(complex, 7H, aromatic). MS (FAB) m/z 406^ 
Anal. (C,H,N) C2iH25N30Cla.HCL 1.5 H2O. 



40 Example 93 

2-(N,N-Dimethvsulfonamido-2>amino-4.S--dichiDrophenvlVN-methv!--N-»rriSVl"PhenYl-2- 
(l-pyrrolidinvnethvilacetamide; ADL-0 1-0050-3 

Same procedure as 50 using 223 mg(0.54mmol) of 52, 0.5mL(6.4mmol) of MsCl, 
45 2.0mL(14.3mmol) of triethylamine and 25mL of dry methylene chloride. The crude product 
was purified by flash chromatography using a stepwise gradient of 1% to 3% MeOH: 
methylene chloride to yield 150mg(49%) of pure product which was treated with l.OM HCl in 
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diethyl ether to give 53(ADL-01.0050-3) as the HCl salt. *H NMR(HC1 salt, CDCI3) 5 2 0(br 
m, 4H, -CH2CH2"), 2.8(s, 3H, NCH3), 3.3(d, 6H, r(S02CH3)2), 6.2(br, m, IH, -CH), 7.(> 
7.1 (complex, 2H, aromatic), 73(complex, 5H, aromatic). MS (FAB) ra/z 562. Anal. (CJHN) 
C23H29N3O5S2CI2. HCL 0.5 H2O. 



Example 94 

2-(2»Amino.«.a.ot-Trifluoro-4-tolvVN-niethvl-N-r(lSVl-phenvl«2-ri'- 
pvrrolidinvnethvllacetamide; ADL>-01-0068-S 



Same procedure as 49usrng 710mg(1.6mmol) of 37, 0.5mL(16.3mmol) of hydrazine hydrate 
in 50mL of EtOH. The recovered product, 650nig(98% crude recovery) was not purified any 
further. A small amount of the desired product was treated with l.OM HCl in diethyl ether to 
form 54(ADL.01-0068-5) as the HCl salt. NMR(HC1 salt, CDCIa) S 2.0(br, m, 4H, • 
15 CH2CH2-)> 2.9(br, s, 3H, -NCH3), 6.3(br, m, IH, -CH), 7.2-7.5(complex, 8H, aromatic). MS 
(FAB) m/z 405. Anal. (C,H,N) C22H26N3OF3 1.5 HCl. 



20 Example 9S 

2-(2-N.N-DimethvisiiLlfonamido>2-amino-a,a,a-trifluoro-4-tolvn-N-methvl-N>rf 
phen vi-2-( 1-Pvrrolidinvnethvll acetamide; ADL-Ol -0069-3 

Same procedure as 50 using 100mg(0.24mmol) of 54, 0.2naL(2.4mmol) of MsCl, 
25 0.8mL(6.3mmol) of triethylamine and 13mL of dry methylene chloride. The crade product 
was purified by flash chromatography using a stepwise gradient of 1% to 5% MeOH: 
methylene chloride to yield ll0mg(80%) of desired product. A small amount of compound 
was treated with l.OM HCl in diethyl ether to give 55(ADL-01-0069-3) as the HCl salt. *H 
NMR(HC1 salt, CDCI3) 5 2.0(br, na, 4H, -CH2CH2-), 2.9(s, 3H, -NCH3), 3.3(d, 6H, - 
30 (S02CH3)2), 6.3(br, m, IH, -CH), 7.1-8.0(complex, 8H, aromatic). MS (FAB) m/z 497. AnaL 
(C 3. N) C24H30N3OF3S2. HCL 0.5 H2O. 

Example 96 

35 2-(N-MethYbnlfonamido-2-amino-a.a^a-trifluro-4-toivn-N-methvl-N-r(lSVl-phepvl-2- 

( 1-py rrolidinvnethvilacetamide: APL^Ol-0077-6 

Same procedure as 51 using 51mg(0.1mmol) of 55, 30mL of l.OM NaOH and 1.9mL of 2:1 
MeOH:THF. The crude product was purified by flash chromatography using a stepwise 
40 gradient of 1% to 5% MeOH: methylene chloride with 2% ammonia to yield 27mg(63%) of 
pure product which was treated with 1.0m HCl in diethyl ether to form 56(ADL-01-0077-6) 
as the HCl salt. 'H NMR(HC1 salt, CDCI3) 5 2.0(br, m, 4H, -CH2CH2-), 2.9(br, s, 3H, - 
NCH3), 3.1(br, s, 3H, -SO2CH3), 7.1-7.3(con^lex, 8H, aromatic). MS (FAB) m/z 483. AnaL 
(C,H,N) C23H28N3Q3SF3.HCL 0.25 H2O, 
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Example 97 

2"(2-Aminophenyl)-N-inethvKN--f(lSVl-phenvl-2-(l-pvrrQlidinyl)ethyllacetamide; 

ADL>01>0089-1 

5 

Same procedure as 49 using 2.6g(7.1nimol) of 40, 2.5mL(80,2imnoI) of hydrazine hydrate 
in TOmL of EtOH. The recovered product, 1.8g was purified by flash chromatography using a 
stepwise gradient of 1% to 9% MeOH: methylene chloride with 2% aniimonia to yield 
l.lg(47%) of pure product which was treated with l.OM HCl in diethyl ether to give 57(ADL- 
10 01-0089-1) as the HCl salt. NMR(fi:ee base, CDCI3) 5 1.7-1.9(br, m, 4H, -CH2CH2-), 
2.7(s, 3H, -NCH3), 6.1(br, m, IH, -CH), 6.5-6.8(coniplex, 3H, aromatic), 7,0(m, 2H, 
aromatic), 7.3(coniplex, 4H, aromatic). MS (FAB) m/z 337. Anal. (C,H,1^) C21H27N3O. 2HCL 
0,5 H2O. 



15 Example 98 

2-f4-Aminophepvn-N-methvl-N"[(lS>-l-phenvl-2-(l-pyrrolidinYnethvilacetamide: 

APL-01-0103-0 

Same procedure as 49 using 2.3g(6.3mmol) of 39, 2.4mL(75.4mmol) of hydrazine hydrate 
20 in 70niL of EtOH. The recovered product, 1.7g was purified by flash chromatography using a 
stepwise gradient of 2% to 3% MeOH: methylene chloride with 2% ammonia to yield 
l.S3g(73%) of pure product. A small amoimt of conq)Ound was treated with l.OM HCl in 
diethyl ether to give 58(ADL-01-0103-0) as the HCl sah. ^H NMR(free base, CDCI3) S 
1.8(br, m, 4H, -CH2CH2-), 2.7(s, 3H, -NCH3), 6.1(hr, m, IH, -CH), 6.7(m, 2H, aromatic), 
25 7.0(d, 2H, aromatic), 73(complex, 5H, aromatic). MS (FAB) m/z 337. AnaL (C,H,N) 
C21H27N3O. 2HC1. 0,75 H2O. 

Example 99 

2-(N^N-Dimethvlsuifonamido-2-aminophenYn-N-methyI-N-rflSVl-phenvl-2-(l- 
30 DvrrolidinvHethyHacetamide; ADL,-01-0112-1 

Same procedure as SOusing 500mg(1.5mmol) of 57, l.lmL(14.8mmol) of MsCl, 
3.0mL(22.2mmol) of triethylamine and 8.0mL of dry methylene chloride. The crude product 
was purified by flash chromatography using a stepwise gradient of 1% to 4% MeOH: 
35 methylene chloride with 2% ammonia to yield 308mg(42%) of pure product. A small amoimt 
of compound was treated with l.OM HCl in diethyl ether to give 59(ADLr-01-0112-l) as the 
HCl salt. *H NMR(free base, CDCI3) 8 1.8(br, m, 4H, -CH2CH2-), 2.8(s, 3H, -NCH3), 3.4(s, 
6H, (-S02CH3)2), 6.1 (br, m, IH, -CH), 7.0-7.5(complex, 9H, aromatic). MS (FAB) m/z 493. 
Anal. (CJHJST) C23H31N3O5S2. HCl 

40 

Example 100 

2«(NJNf'"Pimethylsulfonamido-2-amipophenyn-N-methyl-N-[(lS)"l"Phenvl-2"(l" 
pyrrolidinyi)ethyl1acetamide; ADL-01--0127-9 

45 Same procedure as 50 using 400mg(1.2mmol) of 58, 0.55mL(7.1mmol) of MsCl, 

1.6mL(I1.8mmol) of triethylamine and 12.(hnl of dry methylene chloride. The crude product 
was purified by flash chromatography using a stepwise gradient of 2% to 5% MeOH: 
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methylene chloride with 2% ammonia to yield 395mg(68%) of pure product. The compound 
was treated with l.OM HCl in diethyl ether to give 60(ADL-01-0127-9) as the HCl salt.'H 
NMR(free base, CDCU) 8 1.8(br, m, 4H, -CHiCHa-X 2.8(s, 3H, -NCH3), 3.4(s, 6H, (- 
S02CH3)2), 6.1(br, m, IH, -CH), 7.0-7.5(complex, 9H, aromatic). MS (FAB) m/z 493. Anal. 
5 (C,HJSO C23H3,N305S2.HCL 0.25 HaO. 

Example 101 

2-(2-Hydroxyphenyl)-N-methyl-N"methyl-N-[(lS)-l-phenyN2-(l'- 
pyrrolidinyl)ethyI]acetamide; ADL-01-0061-0 

10 

To a solution of 34(700mg;1.8mmol) in lOmL of dry methylene chloride @ -78 degrees 
was added 10.8mL(10.8mmol;1.0M solution of BBrs in methylene chloride) over 15 minutes. 
The reaction mixture was allowed to w^arm to room temperature and stir overnight. TLC(95:5 
methylene chloride: MeOH w/2% ammonia) indicated no starting material remained. The 

15 reactionn was quenched with the addition of MeOH at 0 degrees. After 30 minutes, 3N HCl 
was added and the mixture was stirred for 30 minutes(white precipitate seen). The mixture 
was made neutral with sat. bicarbonate and extracted with methylene chloride(3xl00MmL). 
The organic layer was dried over anh. sodium sulfate, filtered and concentrated in vacuo to 
give 610mg of erode product. The crade product was purified by flash chromatography using 

20 a stepwise gradient of 2% to 3% MeOH: methylene chloride to yield 500nig(82%) of pure 
product. The product was treated with l.OM HCl in diethyl ether to give 61(ADLr*01-0061-0) 
as the HCl salt. 'H NMR(fi«e base, CDCI3) 61.7(hr, m, 4H, -CH2CH2-), 2.9(s, 3H, -NCH3), 
6.1(br, m, IH, -CH), 6.8-7.4(con5)lex, 9H, aromatic). MS (FAB) m/z 338. AnaL (C,H,N) 
C21H26N2O2.HCI. 0.5 H2O. > 

25 

Example 102 

N-Methvi-N>rfliS)-l-phenvl->2-(f3iSl>3-hvdroxvpvrrolidine>l->vnethvn-3,4.S- 
trimethoxvphenviacetamide HCl (A\ 

30 

To a solution of 3,4,5-trimethoxyphenylaetic acid (1.0 g, 4.43 mmol) in 10 mL of CH2CI2 
under a nitrogen atmosphere was added pyridine (0.12 g, 1.5 mmol) and N,N- 

35 diisopropylethylamine (Hunig's Base) (0.57 g, 4.43 mmol). The reaction mixture was cooled 
to 0°C and DCC (1.37 g, 6.65 mmol) was added in one portion. The reaction mixture was 
stirrred at this temperature and a solution of the diaminel (0.65 g, 3.0 mmol) in lOmL of 
CH2CI2 was added and the stirring was continued while warming to room temperature for 20 
h. The reaction mixture was poured onto an aqueous saturated solutoin of NaHC03 the 

40 mixture was stirred for 30 min. The organic layer was separated and dried over anhydrous 
Na2S04. After removal of the solvent, the product was purifed on a silica gel column [solvent 
system: CHCI3: CH30H:28%NH40H(98:2:2)]. The free base was converted to the 
hydrochloride salt from IM etherial HCl and reciystallized form CH2Cl2:Et20 (1:1) to give a 
HCl 0.64 g (46%) as Ught pink soUd; mp 230-232*^C; *H-NMR (200 MHz, CDCI3) 6 2.20 (m, 

45 4H), 2.85 (s, 3H), 3.00-4.30 (m, 5H), 3.70 (ms, 9H), 4.50 (m, 2H), 5.30 (d, J = 15.0 Hz,lH), 
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6.50 (m, 3H), 7.28 (m, 5H). Anal. Calcd for C24H32N2O5.HCL0-25H2O: C. 61.40; H. 7.19; 
5.97. Found: C, 61.36; H, 6.84; 8.96; N, 5.91. 

The structure of the compound is shown hereunder. 




i^H -HCl 

HaCO^ ^ ^ ^^^^ ^'^/OH 

CH3 



Compottnds of formula IV 

15 The following intermediates were prepared. 

Synthesis of Diamine 3 




V 



H3C 

.^.(^^^Y^'' l.CH3S02Cl/Et3N .^.r-^-^ 
k^^^^ 2.CH3NH;,(2MTHF) X _ 

V \ sealed tube \ 
2 @70-80^C 3 l,^^ 



20 (±)-trans-2-PyrrolldinyI-N-methylcyclohexyiamine (3) 

The racemic diamine (3) was prepared by a number of procedure rei>orted in the literature.^^*^^ 
Alternatively, the amine was also prepared from C3^1ohexrae oxide (1) following the 
procedure described in Scheme I and the literature^^ in 70% overaU yield as brown oiL A 
25 sample was purified by the distillation (b.p. 75-82''Cy 1.0 mm, lit.^ b.p. 76-80°C/l-2 mm); ^H- 
NMR (200 MHz, CDCI3) 5 1.04-1.36 (m, 4H), 1.49-1.89 (m, 8H), 2.18 (d, J = 5.0 Hz,lH), 
2.52 (s, 3H), 2.56-2.70 (m, 4H), 2.80-2.93 (m, IH). 7.75 (bs, IH). The corresponding chiral 
amine (3) could be prepared following the literature procedures. 

30 ReC 

(10) Szmuszkovicz, J.; Von VoigUander, P. F. J. Med Chem, 1982, 25, 1 125-1 126, 

(1 1) DeCosata, B.; George, C; Rothman, R. B.; Jacobson, A. E.; Rice, K. E. FEBBS Lett. 1987, 22J, 335-339. 

(12) Freeman, J. P.; Michalson, E. T.; D' Andrea, S. V.; Baca^nnskyi, L.; Von Voigtlander, P. F.; Lahti, R. A.; 
Smith, M. W.; Lawson, C. P.; Scahill, T. A.; Mizsak, S.. A.; Szmuszkovicz, J. J. Med. Chem, 1991, J< 1891- 

35 1896. 
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Synthesis of Arvlacetamides 



(±> 



^-^^^^N^''^ 1 . HOBT/RCOjH (4) ^^---"^IM \ 

l^^^ 2. EDCI/Hunig's Base | 



General procedttre for the preparation of arvl acetamides SHCi 

10 To a stirred solution of aryl acetic acid (4) (1.5 mmol) in 20 mL of dry CH2CI2 was added 
pyridine (0.5 mmol) at 0->5°C under a nitrogen atmosphere. N,N'-DicyclohexyI-carbodiimide 
(2,0 mmol) was added in one portion and the reaction mixture was continued stirring for 30 
min while warming to room temperature, A solution of the (±) 3 (1,0 mml) in 10 mL of dry 
CH2CI2 was added and the progress of the reaction was monitored by TLC in solvent system 

15 corresponds to CHCl3:CH30H:28% NH4OH C 93:5:2). After disappearance of the diamine 3, 
the reaction mixture was quenched with saturated NaHC03 and stirring was continued for 
addition 15 min. The precipitated NJM'-dicyclohexyliu:ea (DCU) was removed by filtration and 
the fQter cake was washed with additional amoimts of CH2CI2. The combined filtrate was 
evaporated to dryness and the residue was purified either on a silica gel column or using 

20 Chroatotran silica gel plattes form the fi*om the solvent system mentioned for each compound 
to give (±) 5 as firee base. The hydrochloride salts were prepared from dissolving (±) 5 in 
minimum amount of CH2CI2 and addition of 2.0 equivalents of IM etherial HCL The solvents 
were removed under reduced pressure and the HCl salts were recystallized fi-om the solvents 
indicated below. The yields given below are for overall steps. 

25 

Example 103 

(±)-/ra/is-2-Nitro-N-methvl-N-I2-(l"PvrroiidinvncvciohexvI1phenviacetamlde 

Hydrochloride r(±^ Sa HCil 

ADL-01'0012-3 

30 Prepared firom 2-nitrophenylacetio acid [solvent for purification- CH2Cl2:CH30H: 28%NH40H 
(98:2:2)]: yield 21% as a white solid (2-prppanol); mp 267-269^C (d); NMR((200 MEIz, 
CDCI3) 5 1.00-1.44 (m, 2H), 1.60-2.35 (m, 8H), 2.85 (m, IH), 3.15 (s, 3H), 3.18-3.35 (m, 
4H), 3.40 (m, IH), 3.85 (m, IH), 4.33 (dd, J =10.0 Hz, 2H), 4.64 (m, IH), 7.35 (m, IH), 7.56 
(m, 2H), 8.05 (d, J = 7.8 Hz, IH), 11.02 (bs, IH). Anal. Calcd for C,9H27N303.HC1: C, 59.75; 

35 H, 7.39; CI, 9.28; N, 1 1.00. Found: C, 59.98; H, 7.38; 8.96; N, 10.85. 

Example 104 

(±)>l'riiitg-2-Amino-N-methyl-N-r2-(l-pvrrolidinyl)cvclohexvl]phenvlacetamide 

Hydrochloride U±^ Sb HC11 

40 ADL-01-0014-9 

To a solution of (±) 5a HCl (0.5 g, 1 .3 1 nmol) in 30 mL of CH3OH was added 1 0% Pd/C 
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(1 00 mg) and hydrogenated at 50 PSI in a Parr Apparatus at ambient temperature for 3 h. The 
catalyst was removed by filtration through a celite pad and washed with hot CH3OH and the 
combined filtrate was evaporated to dr3aiess. The residue was recrystallized firom 2-propzmol 
to give (±) 5b HCl as a white soUd, 0.45 g (95%); mp 213-215°C; NMR(200 MHz, 
5 CDCI3) 8 1,05-1.40 (m, 2H), 1.65-2.25 (m, 8H), 3.10 (s, 3H), 2.90-3.25 (m, 4H), 3.50 (d, J = 
12.0, IH), 3.65 (m, IH), 3.88 (m, IH), 4.20 (d, J -12.5 Hz, IH), 4.70 (m, IH), 6.65 (m, 2H), 
7,00 (m, 2H), 7.25 (bs, 2H). AnaL Calcd for C,9H29N3O.HCL0.5HaO: C, 63.23; H, 8,66; N. 
11,64. Found: C, 63.59; H, 8.76; N. 1 1.61. 



10 Example 105 

r±V/rgJFfs-2--Nitro>4.S>dichlorO'-N-methvl-N-^[2>(l-Pvrrolidinvncvclohexv^^ 
phenviacetamide Hydrochloride l(±> Sc HCll 

ADL-Ol-OOlS-e 

The compound was prepared according to the literature method (DeCosata, B.; Linda, B.; 
15 Rothman, R. B.; Jacobson, A. E.; Bykov, V.; Pert, A.; Rice, K. E. FEBBS Lett. 198!?, 249, 
178-182); *H NMR(200 MHz, CDCI3) S 1.15-1.45 (m, 2H), 1.55-2.30 (m, 8H), 3.10 (s, 3H), 
2.85-3.20 (m, 4H), 3.40 (m, IH), 3.88 (m, IH), 4.25 (d, J =14.5 Hz, IH), 4.45 (d, J = 15.0 
Hz, IH), 4,65 (m, IH), 7.70 (s, IH), 8,13 (s, IH). Anal. Calcd for Ci9H25Cl2N363-HCh C, 
50.62; H, 5.81; N, 9.32, Found: C, 50.61; H, 5.61; N, 9.20. 

20 

Example 106 

(±)-/rgws-2-Amipo-4^5-dichloro-N-methvl-N-12-(l-pvrrolidinvftcvclohexvll- 
phenvlacetamide Hydrochloride f(±^ Sd HCll 

25 Obtained from (±) 5c HCl following the literature procedure (DeCosata, B.; Linda, B:; 
Rothman, R. B.; Jacobson^ A. E.; Bykov, V.; Pert, A.; Rice, K. E. FEBBS Lett. 1989, 249, 
178-182); 'H NMR(200 MHz, CDCI3) S 1.10-1.40 (m, 4H), 1.48-2.20 (m, 8H), 3.00 (s, 3H), 
3.10-3.30 (m, 4H), 3.55 (d, J = 14.0 Hz, IH), 3.85 (d, J - 14.0 Hz, IH), 4.50 (m, IH), 6.75 
(s, IH), 7.08 (s, IH). Anal. Calcd for Ci9H27Cl2N3O.HC10.75H2O: C, 52.54; H, 6.84; N, 9.67. 

30 Found: C, 52.561; H, 6.63; N, 9.33. 



Example 107 

(±>-l!rgiys-2>Methanesulfonamldo-N-methvl-N-f2-fl-pyrrolidinvncvclohexvn- 
phenvlacetamide Hydrochloride f(±^ Se HCH 

35 ADL-Ol'0025'S 



To a solution of free base of (±) 5b (1,0 g, 3.2 mmol) in 40 mL of dry CHaCfc at 0**C under 3, 
nitrogen atmosphere was added EtaN (1.86 g, 18.4 mmol). A solution of methanesutfonyt 
chloride (1.14 g, 9.92 mmol) in 15 mL of dry CH2CI2 was added dropwise within 15 min. 

40 After 2 h at room temperature TLC [solvent system: CHCl3:CH30H:28% NH4OH ( 93:5:2)] 
showed still staring material was present. Additional amounts of Et3N(1.86 g) and 
methanesulfonyl chloride (1.14 g) were added and stirring was continued for another 2 h by 
this time no starting material was present in the reaction mixture. After the mixture was diluted 
with 40 mL CH2CI2 of, it was washed with saturated NaHCOa, water, saturated salt solution, 

45 and dried over anhydrous Na2S04- Removal of solvent under reduced pressure gave the bis- 
sulfoamide as a brown foam which was used directly in the following hydrolysis. 
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To a solution of bis-sulfonamide (1.0 g, 2,12 mmol) in 60 mL of CHaOHrTHF (2:1) was 
added 10 M aqueous NaOH (0.96 mL, 9.6 mmol).'^ The mixtuie was stirred at room 
temperature for 30 min and then acidified with IN HCI. The solvent was evaporated under 
* 5 reduced pressure and the residue was redissolved in CH2CI2. The CH2CI2 layer was then 
washed with 5% NaHCOa, saturated salt solution, and dried over anhydrous Na2S04. Removal 
of solvent under reduced pressure chromatography on a silica gel column [solvent system: 
CH2CI2: CH3OH: 28% NH4OH (95:5:2)] gave the mono-sulfonamide (free base) as an oil; *H 
NMR (200 MHz, CDCI3) 5 1.05-1.95 (m, 12H), 2.45-2.80 (m,5H), 2.95 (s, 3H), 3.10 (s, 3H), 

10 3,50 (d, J = 13.8 Hz, IH), 3.65 (m, IH), 3.85 (d, J= 14.0 Hz, IH), 4.45 (m, IH), 7.05 (m, 
IH), 7.15 (m, 2H), 7.45 (d, J = 8.5 Hz, IH). The hydrochloride salt was prepared by 
dissolving the free base in CH2CI2 and adding 1.2 equivalents of IM etherial HCI and 
recrystallizing from 2-propanol to give (±) 5e HCI as beige colored solid, 0.37 g (38%); mp 
229-231°C; *H NMR (200 MHz, CDCI3) 5 1.10-2.20 (m, 12H), 2.90-3.20 (m, 4H); 3.00 (s, 

15 3H), 3.15 (s, 3H), 3.50 (m, IH), 3.65 (d, J = 13.5 Hz, 2H), 3.80 (m, IH), 4.40 (m, IH), 7.05- 
7.30 (m, 3H), 7.60 (d, J = 8.0 Hz, IH), 8.90 (bs, IH). Anal. Calcd for 
C2aH3iN3O3S.HCL0.25H2O: C. 55.28; H, 7.54; N, 9.67. Found: C, 55.40; H, 7.39; N, 9.49, 

Ref. 

20 (13) Li, C.-S.; Black, W. C; Chan, C-C; Ford-Huctchinson, A. W.; Gauthier, J.-Y.; Gordon, R,; Guay, D; 
Kargman. S.; Lau, C. IC; Mancini, J.; Ouimet, N.; Roy. P.; Vickers, P.; Wong. E.; Young, R. N.; Zamboni, R.; 
Prasit, P. y. ^edL C/i&m. 1995, 5a, 4897-4905. 

25 Example 108 

N-I2-f±V/raigs--N-Methyl-N-I2-fl-pvrroMdinvl)cvclohexvn-phenvlacetamido|glvc 

Hydrochloride r(±> 5f HCIl 

ADL-01-0028'9 

30 To a stirred solution of (±) 5b (free base, 1.0 g, 3.2 mmol) in 15 mL of dry DMF at room 
temperature under a nitrogen atmosphere was added 95% NaH (0.083 g, 3.3 mmol). After 
stirring at room temperature for 30 min, the turbid solution was added to a stirred solution of 
rerr-butyl bromoacetate (0.66 g, 3.4 mmol) in 10 mL of dry DMF. The reaction mbcture was 
continued stirring for 72 h however TLC of the reaction mixture [solvent system: 

35 CHCl3:CH30H:28% NH4OH ( 93:5:2)] showed stiU starting material was present. The solvent 
was removed imder reduced pressure and the residue was partioned between CH2Cl2/water. 
The product was purified on a silica gel column from CH2Cl2:CH30H (9:1) and was 
recystallized from CH2Cl2:Et20 (1:1) to give the corresponding /err-butyl ester, 0.16 (12%); 
*H NMR (200 MHz, CDCI3) 5 1.05-1.35 (m, 4H), 1.35 (s, 9H), 1.55-2.20 (m, 8H), 2.92 (b, 

40 4H), 3.12 (s, 3H), 3.45 (m, IH), 3.60 (d, J = 14.0 Hz, 2H), 3.78 (bt, 2H), 3.95 (m, IH), 5.75 
(b, 1H),6.38 (d, J = 6.5 Hz, IH), 6.60 (t, J = 5.5 Hz, IH), 7.00 (m, 2H). The staring material 
was also recovered in 50% yield. 

The /err-butyl ester (0.16 g, 0.372 mmol) was suspended in 10 mL of 4N aqueous HCI and 
- 45 added one drop of anisole and the mixture was stirred at room tenq)erature for 24 h. The 
solvent was evaporated under reduced pressure and the residue was redissolved in CH3CN and 
filtered. The filtrate was evaporated under reduced pressure and the residue was reoystallized 
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jfrom 2-propanoI:ether (1:1) to give (±) 5f HCl as a white solid, 0.070 g (42%); mp 212-214*'C 
(d); NMR (200 MHz, DMSO-d6) 6 1.15-2.25 (m, 12H), 2.90 (m, IH), 3.05 (s, 3H), 3.14- 
3.70 (m, 6H), 3.85 (bs, 2H), 4.55 (b, IH), 6.37 (d, J = 6.0 Hz, IH), 6.55 (t, J = 5.0 Hz, IH), 
6,95 (m, 2H), 9,80 (b, IH). Anal. Calcd for CaiHaiNsOa-HCLHiO: C, 58.93; H, 8,00; N, 9,81. 
Found: C, 58.79; H, 7.64; N, 9.43. 

Example 109 

(±Wrgws-4-TrifluoromethYl-N«methvl-N-f2-(l-pvrrolidlnvl>cvclohexvll"Phenvlacete 

Hydrochloride U±\ Sg HCil 



To a solution of 4-trifluoronwthylphCTyl acetic acid (1.45 g, 7.08 imnoQ in 10 xriL of dry 
CH2CI2 under a nitrogen atmosphere was added l-hydroxybenzotriazole hydrate (HOBT) 

15 (0,95 g, 7.08 mxnol) and stirred. The reaction mixtvire was cooled to 0— > 5oC and added solid 
EDCI ([l-(3-dimethylan[iinopropyl)-3-ethyl-carbodiimide HC1])(1.35 g, 7.08 mmol) and stirrat 
this temperature for 30 min. A solution (±) 3 (1.0 g, 5.48 mmol) in 10 mL of dry CH2CI2 was 
added followed by N,N-diisopropyIethylamine (Hunig^s Base) (0.915 g, 7.08 mmol). The 
reaction mixture was stirred for 24 h while warming to the room temperature. The reaction 

20 mixture was then poured on to excess of ice-cold satiuated aqueous NaHC03 solution and 
stirred for 30 min. After dilution with CH2CI2, the organic was separated , washed with 
saturated sah solution , and dried over anhydrous Na2S04. Removal of solvent gave a brown 
oil which was chromatogrphed on a silica gel column [solvent system: CH2CI2: CH3OH: 28% 
NH4OH (99:1:2)] to give the desired product as free base. The hydrochloride salt was 

25 prepared from IM etherial HCl and recrystallized from CH2CI2: Et20 (1 : 1) to givej±) 5g HCI 
as a cream colored soUd, 0.68 g (30%); 213-215°C; ^H NMR (200 MHz, CDCI3) 6 1.02-1.47 
(m, 4H), 1.52-2.22 (m, 8H), 2.75-2.90 (m, 2H), 2,94 (s, 3H), 3.07 (m, IH), 3.37 (m, IH), 
3.62 (d, J = 15.0 Hz, IH), 3.77 (m, IH), 4.17 (d, J = 15.0 Hz, IH), 4.57 (m, IH), 7.30 (d, J = 
8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H). AnaL Calcd for C2oH27F3N20.HCL0.25Hii6: C, 58.68; 

30 H, 7.02; N, 6.84. Found: C. 58.68; H, 6.84; N, 6.69. 

Nitration of 4-trifluorometvlphenvl acetic acid ; 

General procedure : 



Riming H^^SOa^ 
^ CH2CO2H 90%HNO3 





Preparation of 2-'nitro"4"trifluoromethyIphenvl acetic acid r4. R = 2-NOo>(4-CF;^'> - 
40 C^CUjS 

To a solution of 4-trifIuoromethylphenyl acetic acid (2.5 g, 12.25 mmol) in 8 mL of glacial 
acetic acid at O^C under an anhydrous atmosphere was added 5 mL of fuming H2SO4 (11% 
SO3) (caution !) followed by cautious addition of 90% HNO3 (3.5 mL, 73.14 mmol) within 10 



.74- 



CA 02240728 1998-06-17 



WO 97/32857 PCT/US97/03353 



min. The reaction mixture was then stirred at room tenxperatvire for 2 h and poured into ice- 
water. The resulting solid was filtered and washed with cold deionized water to give the 
desired product after drying as ofF-white solid, 2.5 g (82%); 'H NMR (200 MHz, CDCI3) 5 
4.02 (s, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.74 (d, J = 8.0 Hz, 2H), 8.28 (s, IH). The product was 
5 used direct^ into the following reactions. 

Example 110 

(±)-l^flwa^>2"Nitro-4"trifluoromethvl-N-methyl-N-12-n-PVi^ 

phenvlacetamide Hydrochloride l(±"i Sh HCll 

10 ADL-01'006S-1 

Prepared from 2-nitro-4-tri£luoromethylphenyl acetic acid following the procedure described in 
Exan^le II to give (±) 5h HCI as cream colored solid in 56% yield; n^ 259-261°C (d); ^H 
NMR (200 MHz, CDCb) 5 1.10-1.42 (m, 4H), 1.51-2.25 (m, 8H), 2.95-3.25 (m, 3H), 3.14 (s, 
15 3H), 3.40 (m, IH), 3.90 (m, IH), 4.35 (d , J = 13.8 Hz, IH), 4.55 (d, J = 14.0 Hz, IH), 4.60 
(m, IH), 7.80 (dd, J - 7.8 Hz, 2H), 8.25 (s, IH). Anal. Calcd for C20H26F3N3O3.HCLO.25H2O: 
C, 52.86; H, 6.10; N, 9.25. Found; C, 52.85; H, 6.02; N, 9.13. 

Example 111 

20 (±>-l!rgigS"2-Amino-4-triguoromethyI-N'-methvI-N-f2-^ 

phcpylacetamide Hydrochloride Si HCll 

ADL-OI'0080-0 

To a solution of free base 4h (0.4 g, 0.97 mmol) in 20 mL of absolute alcohol was added 2 ml 
25 of hydrazine hydrate and the reaction mixture was stirred at 50oC under a nitrogen 
atmosphere. Raney^nickel (50% slurry in water) was added slowly and the progress of the 
reaction was monitored on TLC plate [solvent system: CHCI3: CH3OH: 28% NH4OH 
(99:1:2)]. If needed more of the Raney®nickel was added to the reaction mixture. When 
reaction was completed, excess of Raney^nickel was introduced to decompose the hydrazine 
30 hydrate. The reaction mixture was filtered through a celite pad and the pad was washed with 
hot CH3OH- The filtrate was evaporated to dryness. The residue was purified on a silica gel 
cohmin [sohrent system: CHCfe: CH3OH: 28% NH4OH (99:1:2)] and the hydrochloride salt 
was prepared from IM etherial HCI. Recrystallization from CH2Cl2:Et20 (2:1) gave (±) Si 
HCI as a white soUd, 0.2 g (48%); mp 248.250°C (d); *H NMR (200 MHz, DMSO-d6) 8 1.15 
35 -2.18 (m, 12H), 3.00 (s, 3H), 3.15-4.10 (m, 7H), 4.50 (m, IH), 6.80(d, J - 7.8 Hz, IH), 6.92 
(s, IH), 7.10 (d, J = 8.0 Hz, IH), 10.0 (bs, IH). Anal. Calcd for C2oH28F3N30:HCL0.5H26: C, 
56.01; H, 7.05; N, 9.80. Found: C, 55.70; H, 7.03; N, 9.65. 

Example 112 

40 (±)-rrg/t5-2-Bismethanesulfonamido-4-trifluoromethyi-N-methvl-N-f2«(l- 
PYrrolidinvl>cvcioheryll«'PhenYlacetamide Hydrochloride K±> Si HCll 
ADL-OI-OllS'S 

The compound was prepared from free base (±) Si (0.5 g, 1.30 mmol) following the 
45 procedure described in the first part of the preparation of (±) Sc. The bismethaneslfonamide 
was purified on a silica gel column [solvent ^em: CH2CI2: CH3OH: 28% NH4OH (96:2:2)] 
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to give the desired product as a foam. The hydrochloride salt was prepared from IM etheial 
HCl and recrystallized from 2-propanol:Et20 (1:1) to give (±) Sj HCI as a beige colored solid, 
0.23 g (30%); mp 224-226^C (d); -*H NMR (200 MHz, CDCI3) 5 1.12-1.51 (m, 4H), 1.53-2.24 
(m. 8H), 1.82-3-17 (m, 2H), 2.98 (s, 3H), 3.32-3.56 (m, 2H), 3.28 (s, 3H), 3.33 (s, 3H), 3.77 
5 (m, IH), 3.97 (d, J - 14.0 Hz, IH), 4.27 (d, J = 14.0 Hz, IH), 4.62 (m, IH), 7.39 (s, IH), 
7.55 (d, J = 8.0 Hz, IH), 7.85 (d, J = 8.0 Hz, IH). Anal. Calcd for C22H32F3N3O5S2.HCI: C, 
45.87; H, 5.77; N, 7.29. Found: C, 45.53; H, 5.81; N, 7.00. 

Example 113 

10 (±Wnms-2"Methanesalfonamido-4-trifluorDmethvl-N-niethvl-N-f2-(l" 
pyrrolidinyDcvclohexvll-phenylacetaniide Hydrochloride U±^ Sk HCl] 

To a solution of (±) 5j HCl (0.16 g, 0.23 mmol) in 9 mL of CHaOaTHF (2:1) at room 
15 temperature was added 0.12 mL of lOM aqueous NaOH and the mixture was stirred for 30 
min. The reactioii mixture was neutra]i2sed with IN HCl and evaporated to dryness. The 
residue was redissolved in CH2CI2 and basified with saturated aqueous solution of NaHCOa. 
The organic layer was separated, wa^ed with water, saturated salt solution, and dried over 
anhydrous Na2S04. Removal of solvent under reduced pressure gave the product as a free 
20 base. The hydrochloride salt was prepared from IM etherial HCl and recrystallized from 
CH2C12: EtiO (1:1) to give (±) Sk HCI as a beige colored soUd, 0.085 g (61%); 209-21 TC (d); 

NMR (200 MHz, CDCI3) 5 1.15-1.24 (m, 4H), 1.50-2.10 (m, 8H), 2.20 (m, 2H), 2.90-3.10 
(m, 2H), 3.05 (s, 6H), 3.55 (m, 2H), 3.80 (m, IH), 4.64 (m, IH), 7.20 (dd, J = 7.8 Hz, 2H), 
7.88 (s, IHO, 9.00 (s, IH). Anal. Calcd for C21H3aF3N3O3S.HCLO.i25 H2O: C, 50.42; H, 6.30; 
25 N, 8.40. Found: C, 50.62; H, 6.49; N, 8.00. 

Example 114 

N-r2-(±Wrg/ys-4-Triflaoroihethvl-N-methvl-N-t2-(l-pvrroHdinvncvclohexvn 
phenvlacetamidolglvcine Hydrochloride f(±) 51 HCI1 

30 ADL-Ol-OiaO-S 

To a solution of free base (±) 51 (0.767, 2.0 mmol) in 10 mL of anhydrous THF imder a 
nitrogen atmosphere at 0**C was adde<i N,N-diisopropylethylamine (Hunig's Base) (1.55 g, 12.0 
nrniol). The reaction mixture was stirred at OoC for 15 min then added bromoacetic acid /-butyl 

35 ester (1.95 g, 10.0 mmol) and the reaction mixture was continued to stir while warming to 
room temperature 72 h. The solvent was evaporated at reduced pressure and the residue was 
partitioned between CHaCk and water. The organic layer was then washed with, saturated 
NaHC03, saturated salt solution, and dried over anhydrous Na2S04.Rfimoval of solvent gave 
the cmde product which was purified on a silica gel column [solvent system: CHCI3: CH3OH: 

40 28% NH4OH (96:2:2)] to give the intermediate f-butyl ester 0.477 g (40%); ^H NMR (200 
MHz, CDCU) 8 1.05-1.25 (m, 4H), 1.38-1.90 (m, 8H), 1.40 (s, 9H), 2.15-2.75 (m, 5H), 2.85 
(s, 3H), 3.60 (m, 2H), 3.75 (d, J = 4.0 Hz, 2H), 4.45 (m; IH), 5.85 (m, IH), 6.55 (s, IH), 6.80 
(d, J = 7.5 Hz, IH), 7.10 (d, J - 7.8 Hz, IH). 

45 The above /-butyl ester (0.47 g, 0.77 mmol) was suspended in 10 mL of aqueous 4N HCl and 
added 2-3 drops of anisole. The reaction mixture was stirred at room temperature for 72 h 
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and filtered. The filtrate was evaporated to dryness, redissolved in CHjCN, filtered again, and 
concentrated. Addition of the ether gave the product which was filtered, washed with ether, 
and dried to give (±) 51 HCl as a beige colored solid, 0.17 g (41%); mp 178-180°C (d); MS 
(FAB) 442 (M+1); 'H NMR (200 MHz, CDCI3) S 1.05-2.20 (m, 12H), 2.75 (s, 3H), 2.90-3.25 
5 (m, 5H), 3.30-3.55 (m, 2H), 3.70-4.35(m, 4H), 4.65 (m, IH), 6.72 (s, IH), 6.80 (m, IH), 6.95 
(d, J = 7.7 Hz, IH). AnaL Calcd for C22H3oF3N303.HCL0.125Et20: C, 55.47; H, 6.67; N, 8.62. 
Found: C, 55.64; H, 7.06; N, 9.00. 

10 Example 115 

(±)-<>w*w-3-Trifluoromethyl-N-methvi-N-I2-(l-pvrrolldinvDcyciohery|l-phenviaeetaniide 

Hydrochloride f(±^ Sm HCll 

ADL-01-0083-4 

15 Following the Example 11, (±) 5m HCl was prepared fi-om 3-trifluoromethylphenyl acetic acid 
in 67% yield as a cream colored solid; mp 245-247*'C; 'H NMR (200 MHz, CDCI3) 6 1.15- 
1.55 (m, 4H), 1.60-2.30 (m, 8H), 2.80-3.05 (m, 2H), 3.00 (s, 3H), 3.18 (m, IH), 3.45 (m, 
IH), 3.75 (d, J = 15.0 Hz, IH), 3.85 (m, IH), 4.25 (d, J = 14.8 Hz, IH), 4.65 (m, IH), 7.40 
(m, 4H). AnaL Calcd for C20H27F3N2O.HCLO.25H2O: C, 58.68; H, 7.02; N, 6.84. Found: C, 

20 58.46; H, 7.17; N, 6.69. 



25 



Nitration of S-trifluorometyipheny! acetic acid ; 



P3C» F3C NO2 



1> 



Fuming ' HgSQd _ \ 



FaC^ 



CH2C02H 

02N 



30 Preparation of 2-nitrO'>3"trifluoroinethylphenyl acetic acid r4^ R = 2-NOr>(3-CF2'> - 
QH^CH^I and preparation of S-nitro-3-trifluoromethvlDhenyl acetic acid R = 5* 

The nitration of 3-trifluorophenylacetic acid as shown earlier resulted into a 1 :1 non-separable 
35 mixture of 2- and 5-nitro connpounds in 66% yield. The structural assignment of the 
compounds were made on the tosis of NMR spectrum. The mixture was xised in the 
condensation reaction. 
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Example 116 

(±)-/rgwy"5-Nitro-3-trifluoromethv!-N-methvl>N-[2-fl-pyrrolidipvncvclohex^^ 
phenylacetamide Hydrochloride [(±) Sn HCII and (±)-/ran^>2-Nitro-3->triflttoroinethvl-N- 
5 methvi-N-12-f 1-pvrrolidinvncvciohexvn-Dhenvlacetamide Hydrochloride lf±> So HCll 
ADJL4H-0087-5 and 

The compounds were prepared as shown in Exanq>le 109 and the mixture of 2- and 5- 
nitrophenylacetic acids to give the mixture of products. Initially the compounds were separated 

10 on a silica gel column [solvent system: CHCI3: CH3OH: 28% NH4OH (96:2:2)] which 
resulted in the free base of the compounds as pure mixture. The products were again purified 
on Chromatotran using a 4 mm silica gel plate [solvent qrstem: CHCI3 containing 2% 
NH^OH], The first product was isolated and converted to the hydrochloride salt and the salt 
was recrystallized from 2-propanol:ether (1:1) to give (±) 5n HCl as a cream colored solid in 

15 10% yield; mp 236-238^C; NMR (200 MHz, CDCI3) S 1.15-1.55 (m, 4H), 1.65-2.30 (m, 
8H), 2.85-3.20 (m, 3H), 3.10 (s, 3H), 3.40 (m, IH), 3.70 (d, J - 14.0 Hz, IH), 3.85 (in, IH), 
4.60 (brd, 2H), 7.90 (s, IH), 8.25 (s, IH), 8.32 (s, IH). Anal. Calcd for C2oH26F3N303.HCL- C. 
53.39; H, 6,05; N, 9.34. Found: C, 53.28; H, 6.06; N, 9.36. 

20 The second product, (±) So HCl, was also isolated in 10% yield after the recrystallization of 
the hydrochloride salt from 2-propanol:ether (1:1) as a white solid; mp 243-245°C (d); 'H 
NMR (200 MHz, CDCI3) S 1.10-1.50 (m, 4H), 1.55-2.20 (m, 8H), 2.90-3.20 (m, 3H), 3.10 (s, 
3H), 3.44 (m, IH), 3.65 (d, J = 13.5 Hz, IH), 3.90 (m, IH), 4.65 (brd, 2H), 7.70 (s, IH), 7.82 
(s, 2H). Anal. Calcd for C20H26F3N3O3.HCLH2O: C, 51.34; H, 6.25; N, 8.98. Found: C, 51.69; 

25 H, 6,24; N, 8.89. 

Example 117 

f±Wmigs^-2-TrMuoromethvl>N-methvI-N>r2-(l-pyrrolidinvncyclQhexvn-Dhenylacetamid^ 

Hydrochloride \(±^ Sp HCll 

30 ADJL-0U0114-7 

The compound was prepared from 2-trfluoromethylphenylacetic acid following the Exanaple 
II. The hydrochloride salt was made from IM etherial HCl and recrystallized from 2- 
propanol:ether (1 :1) to give (±) Sp HCl in 20% yield as a white solid; mp 282-284°C (d); ^H 
35 NMR (200 MHz, CDCI3) 5 1.20-1.50 (m, 4H), 1.55-2.30 (m, 8H), 3.85-3.04 (m, 2H), 3.08 (s, 
3H), 3.10-3.27 (m, IH), 3.40-3.60 (m, IH), 3.90 (m, d, J = 14.5 Hz, 2H), 4.26 (d, J = 14.7 
Hz, IH), 4.63 (m, IH), 7.26 (t, J = 8.0 Hz, IH), 7.45 (t, J = 8.0 Hz, IH), 7.60 (t, J = T.5 Hz, 
2H). Anal. Calcd for C20H27F3N2O.HCI: C, 59.33; H, 6.97; N, 6.92. Found: C, 59.28; H, 6.73; 
N, 6.84. 



40 



Nitration of 2-trifluorometylphenyl acetic acid 



o 



PP3 CF3 



\ /"CHaCOjH ^^"i^^'* P2N— ^ >-CH2C02H 
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Preparation of 4-nitro->2-triffluoromethviDhenvl acetic acid 14. R = 4>NO^f2-C!F^^ ■ 

The nitration of 2-trifluorophenyIacetic acid as depicted in Scheme HI gave mostly the 
corresponding 4-nitro derivative and only a trace amount of 6-nitro compound was detected in 
the proton NMR; *H NMR (200 MHz, CDCI3) 5 3.90 (s, 2H), 7.55 (d, J = 8.4 Hz, IH), 8.35 
(dd, J = 2.4, 8.0 Hz, IH), 8.50 (d, J = 2.4 Hz, IH). The compound was used directly into the 
following coupling reaction. 

Example 118 

(±Wmigy--4--Nitro-2-trifluoromethvl-N-methvl>N-f2--(l>pvrrolidinvncvclohexvn-- 
phenvlacctamide Hydrochloride [(±> Sq HCll 

ADL-01-0116'2 



The compoimd was prepared following the coupling method described in Exan^le 109 from 
4-nitro-2-trfluorophenylacetic acid. The hydrochloride salt was prepared by known method 
and recrystallized from 2-propanol:ether (1 :1) to give (±) 5q HCI as a beige colored solid in 
37% yield; mp 265-.267°C (d); 'H NMR (200 MHz, CDCfe) 5 1.15-1.45 (m, 4H), 1.50-2.30 
20 (m, 8H), 2.85-3.20 (m, 3H), 3.05 (s, 3H), 3.45 (m, IH), 3.90 (m, d, J = 14.0 Hz, 2H), 4.60 
(brd, 2H), 8.00 (d, J = 8.0 Hz, IH), 8.25 (dd, J = 2.4, 8.0 Hz, IH), 8.40 (d, J = 2.4 Hz, IH). 
Anal. Calcd for C20H26F3N3O3.HCI : C, 53.39; H, 6.05; N, 9.34. Found: C, 53.29; H, 5.93; N, 
9.17, 

25 Example 119 

(±Vl>TeM5^4-Amino-2-triffluoromethvl"N"methvl-N-[2-ri-pvrroHdi 
phenvlacctamide Hydrochloride [(±> Sr 2HCil 

ADL-01'0142'8 

30 The compound was prepared from free base (±) 5q following the reduction procedure 
described for the preparation of (±) 5h. The free base was converted to di-hydrochloride from 
IM etherial HCI and recrystallized from CH2Cl2:CH30H:Et20 (6:3:1) to give (±) Sr 2HO as a 
white soKd in 68% yield; mp 288-290'*C (d); *H NMR (200 MHz, DMSO-dfi) 5 1.10-2.20 (m, 
12H), 2.98 (s, 3H), 3.00-3.30 (m, 4H), 3.50 (m, IH), 3.80 (d, J = 14.5 Hz, IH), 4.20 (d, J - 

35 14.8 Hz, IH), 4.50 (m, IH), 7.50 (m, 3H). Anal. Calcd for C20H28F3N3O.2HCI : C, 52.64; H, 
6.63; N, 9.21. Found: C, 52.67; H, 6.52; N, 9,06. 

Example 120 

f±Wrg«y-N-Methvl-N-r2>(l-pvrrolidinvl)cvclohexvn2.2-dphenvlacetamide 
40 Hydrochloride l(±^ Ss HCll 

ADL-Ol'OOlS'l 

The compound was prepared from diphenylacetic acid following the general procedure for the 
preparation of aryl acetamides. The hydrochloride sah was recrystallized from 2-propanol to 
45 give (±) Ss HCI as a white soKd in 20% yield; mp 295-29rC (d); ^H NMR (200 MHz, CDCI3) 
5 1,20-2.40 (m, 12H), 2.85-3.15 (m, 2H), 3.00 (s, 3H), 3.25-3.60 (m, 2H), 3.95 (m, IH), 4.75 
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(m, IH), 5.70 (s, IH), 735 (m, lOH). Anal. Calcd for C25H32N2O.HCLO.25H2O : C, 71.92; H, 
8.09; N, 6.71. Found: C, 72.25; H, 8.40; N, 6.52. 

Example 121 

5 f±V/raif5^-MethvIsulfonvl-N-methyl"N-[2-fl>pvrroUdmvftcvclohexvllphenvl^^ 

Hydrochloride 1(±^ St HCil 

The compound was prepared from 4-methylsulfonylphenylacetic acid to the method of 
1 0 Example 1 09 and the hydrochloride salt was recrystallized from CH2CI2 :ET20 ( 1 ; 1 ) to give (±) 
5t HCI as a cream colored solid in 50% yield; mp 152-154°C (d); NMR (200 MHz, CDCI3) 
6 1.10-2.30 (m, 12H), 2.95 (s, 6H), 3.00-3.25 (m, 2H), 3.40 (m, IH), 3.65 (d, J = 14.5 Hz, 
IH), 3.85 (m, IH), 4.35 (d, J = 14.0 Hz, IH), 4.67 (m, IH), 7.45 (d, J = 8.0 Hz, 2H), 7.80 (d, 
J - 8.0 Hz, 2H). Anal Calcd for C20H30N2O3S.-HCLl.5HaO : C, 54.35; H, 7.75; N, 6.34. 
15 Found: C, 54.20; H, 7.38; N, 6.15. 

In a composition aspect, the kappa agonist compounds of the present invention are 
formulated into parenteral, local and topical formulations. 

The compositions are formulated as injectables, as oral and rectal formulations for 

20 systemic administration, and for local and topical administration as creams, aqueous or non- 
aqueous suspension, lotions, emulsions, suspensions or emulsions containing micronized 
particles, gels, foams aerosols, solids and other suitable vehicles for application to the skin, 
eyes, Iq>s and mucosa, as suppositories or cream for vaginal administration, and as 
combinations with bandages, patches, bioadhesives and dressings. The compounds may be 

25 formulated in combination with other agents, such as local anesthetics and other therapeutic 
agents. The other agents may be mixed in the con^)ositions are provided and administered^ 
prior to, simultaneously vsdth or subsequent to administration of the compositions provided for 
the methods herein. Such agents include, but are not limited to: antibiotics, including 
cephalosporins, fi-lactams, tetracyclines, vancomycins, sul&s and aminoglycosides; antivirals, 

30 including acylovir; and antijtogals including clotriniazole. 

In a method aspect the present invention provides nnethod to treat hyperalgesia by 
applying an amount of a compound or composition to a mammal to ameliorate or eliminate 
pain. Thus, the method of the present invention comprises a method of treating pain internally 
or externally present in the mammalian body including: internal injuries, such as caused by 

35 accident or surgical procedures; abnormal functioning of body organs; irritation associated 
with inflammation following local infection, blisters, boils, or acute skin injuries, such as 
abrasions, bums, superficial cuts, surgical incisions, toothaches, contusions, irritations, 
inflammatory skin conditions, including but not limited to poison ivy, and allergic rashes and 
dermatitis and any condition that yields a hyperalgesic pain state and other such conditions. 

40 
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Assessment of Anti-hyperalgesic Activity 

The pharmacological activity of the compounds of the present mvention may be 
assessed by several art-recognized in vitro and in vivo models. Some of the typical models are 
described herein. 

5 

(a) In vitro binding assay (Primary Screen)'^ 

The initial test of these compounds is pHjdiprenorphine binding to the cloned human 
kappa receptor. The compounds that inhibit binding by at least 80% at l|iM are titrated and 
Kj values are determined by Cheng-Prusoflf transformations of IC50 values. The IC50 value is 
10 the concentration of inhibitor that inhibits binding of radiolabel by 50% and the Kf value is the 
afBnity of the inhibitor for the receptor. Compounds are also tested against pH]U69593 
(agonist) binding to this receptor. No confipound is known to inhibit only agonist binding or 
antagonist binding. However, such a compound may have a imique pharmacological profile as 
a result of its specificity for one region of the receptor. 

15 

Initial specificity is determined by testing compounds pH]diprenorphinei binding to 
cloned human mu and delta receptors at 10^M and titrating those compounds that inhibit 
binding by at least 80%. Compounds that do not have Kj values at least 100-fold high against 
mu and delta receptors may be more likely to have additional side effects and are not pursued 
20 to enable further evaluation of specific compounds. 

Ref. 

(14) R^or et aL. Mo. Pharmacol. US, 330-334 (1994) 

25 (b) Inflamed knee joint hyperalgesia model and blood pressure response to 

compression of the inflamed knee joint 

Inflammation in a joint is often associated with hyperalgesia (pain during normal 

flexion and extension and during the application of gentle innocuous pressure] and/or 

persistent paia [resting pain; Schaible et aL (1993) Pain 55 : 5-54]. During the coiu-se of knee 

30 joint inflammation, a cascade of events occurs, which includes: (i) synthesis and release of 
inflammatory mediators in the joint, (ii) release of neiux>p^tides firom afferent fibers in the 
joint cavity, and (iii) increased primary a£ferent outflow from group n, m, IV sensory fibers 
[Schaible et aL (1993) Pain 55: 5-54] • An important result of this cascade is that thet^ is an 
augmentation in the response of small, lightly myelinated and unmyelinated afiferents to low 

35 intensity stimuli. In this manner, the peripheral nerve innervating inflamed tissue can evoke an 
exaggerated behavioral response to otherwise innocuous stimuli, i.e.^ a state of hyperalgesia. 
Thus, inflammation of the knee joint will result in increased spontaneous afferent activity, the 
appearance of an exaggerated discharge vkdth joint flexion and extension [Schaible et aL (1995) 
J. NeurophvsioL 54 : 1 109-1 122] and signs of a pain-associated autononuc reaction [Sata et al 

40 (1984) Neurosci, Lett, 52: 55-60]. 
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Injection of a mixture of kaolin and carrageenan into the knee joint induces an 
experimental arthritis. As exemplified below, this treatment was characterized by a reliable 
increase in joint volume and circumference. In the imanesthetized rat, these joint changes were 
accompanied by a tendency to avoid weight bearing, suggesting an ongoing pain state. 
S According to electrophysiological studies, in the course of the development of this acute 
arthritis, C and Ad units normally responding only to extreme joint distortion become activated 
by slight movement [Schaible et al (1985) J, NeurophvsioL 54: 1 109-1 122]. Spinal neurons 
with knee joint receptive fields in the deep dorsal hom of the spina! cord show clear 
development of hyperexcitability with the acute inflammation in the joint [Neugebauer et cd. 

10 (1993) J. Neurosci. 70: 1365-1377]. This sensitization of group m and IV fibers was 
observed within 2-3 hours after injection of kaolin and carrageenan into the knee joint, a time 
course that closely matches the time course of the development of hyperalgesia in the rat knee 
joint con^>ression model. These observations indicate that spinal cord neurons and joint 
primary afferent fibers become sensitized and may underlie hyperalgesia observed in this 

15 arthritic state. Such afierent input may drive autonomic responses that are typically associated 
with the processing of input firom afferents typically activated by stimuli generated by the local 
inflammatory state. In addition to the above-mentioned inflamed knee joint mechanism, the 
blood pressure (BP) changes might also be evoked reflexively by afferent neural activity fix)m 
receptors located in the skeletal muscle [Williamson et aL (1994) J. PhvsioL 475: 351-357], 

20 This response is dependent on the changes in intramuscular pressure and the quality of muscle 
mass compressed. This particular mechanical reflex, however, appears to operate 
independently of the pain response and appears to play a minor role in the exemplified 
e^qieriments, as inflation of the cuff on the left normal knee joint had no effect upon BP. In 
any case, it is possible that overflow of the carrageenan fi-om the joint capsule may 'serve to 

25 render surrounding tissue inflamed as well. Sensitization of C and A units was observed in the 
rat gastrocnemius muscle by infiltration with carrageenan [Handwerker et aL (1991) Pain and 
J^ff^f"T'^,^t1on> Procee ding of the Vlth World Confess on Pain. Bond et al eds.» Elsevier 
Science Publishers BV, pp. 59-70]. Based on these considerations^ it appears that 
conq>ression of the inflamed knee joint yields a noxious stimulus and this in turn activates a 

30 sympathetic response resulting in an increase in BP> 

Local inflammation of the knee results in a state where otherwise innocuous stimuli 
results in a prominent autonomic response, including increased blood pressure (BP) and heart 
rate [see, e.g., Sata et al (1984) Neurosci. Lett. 52: 5j5-60]. Alternatively, neural outflow fit>m 
the inflamed knee is recorded [see, e.g. Neugebauer et al (1993) J. Neuroses 70 : 1365-1377]. 

35 An in vitro test that measures spontaneous discharge in injured skin by topical 

application may also be used, [see, e.g., Andreev et al (1994) Neurosci, 5g : 793-798]. 
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(c) In vivo evaluation of formalin-induced nociception 

Adnunistration of fomaalin into the paw results in a localized inflammation and a pain 
response that is moderate in intensity and continuous in duration. Unlike many other assays of 
nociception, the formalin assay measures tonic pain that is a result of tissue ii^ury, and 
5 therefore is a model which is more relevant to clinical pain states in humans [see Tjolsen et al. 
(1992) Pain 51 : 5-17]. In the rat the response to formalin-induced pain consists of 
spontaneous flinching behavior, characterized by paw lifting and paw shaking, and a rapid 
vibration of the paw after drawing it under the body. The flinching response can be reliably 
quantitated and exhibits two peaks of activity which are indicative of acute and tonic pain 

10 [Wheeler-Aceto and Cowan (1991) Psychopharmacology 104 : 35-44]. The early or acute 
phase lasts from 0-5 min post-formalin and is followed by a quiescent period lasting 
approximately 15 min. The tonic phase occurs from 20-35 min following formalin injection 
and is the interval vs^ere the number of flinching responses is maximal. This model has been 
characterized in several species [Tjolsen et aL (1992) Pain 51 : 5-17] and is sensitive to the 

15 analgesic effects of opiates administered by a variety of routes, including local administration 
directly into the paw. In addition, the test is particularly sensitive to the efifects of k agonists 
[Wheeler-Aceto and Cowan (1991) Psychopharmacology 104: 35-44]. 

Inflammation is induced by subcutaneous injection of 50 ml of a 5% formalin solution 
into the dorsal surfrice of the right hind paw of male Sprague-Dawley rats weighing 70-90 g. 

20 Injections of drug are given into the dorsal surfece of the paw prior to formalin injection, and 
flinching behavior is quantitated by coimting the number of responses that occur during the 
tonic phase of pain, lasting from 20-35 min after formalin injection. Results are expressed as 
the mean percent antagonism of formalin-induced flinching calculated for individual drug- 
treated, formalin-injected rats using the following formula: 

25 

(mean formalin response - mean saline response^ - individual response x 100 
mean fontnalin response - mean saline response 

The mean formalin response is the mean behavioral score of vehicle-treated and formalin- 
30 injected rats. The mean saline response is the pooled behavioral score from rats injected with 
50 ml of saline into the paw. 

(d) Randall-Selitto Test 

Numerous variations and exemplifications of this assay are known to those of skiD in 
35 this art [see, Randall et al (1957) Arch, Int. Pharmacodvn , 111: 409-419; see, also, e.g., U.S. 
Patent No. 5,434,292, U.S. Patent No. 5,369,131, U.S. Patent No. 5,345,943, U.S. Patent No. 
5,242,944 and U.S. Patent No. 5,109,135. 
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The pain threshold is measured in this method as the amount of pressure in g required 
to induce a flight reaction (struggle) when applied to the foot of an experimental animal 
exhibiting hyperalgesia, typically an inflamed paw, compared to a control, such as the same or 
equivalent animal in the absence of the inflammation, and/or in the absence of a test 
5 compound. Incremental pressure is applied to the paw with a wedge-shaped blunt piston onto 
the dorsal surface of the hind paw by means of a paw pressure analgesia meter. The pressure 
required to elicit paw withdrawal, the paw pressure threshold (PPT), is determined. 

Stein and coworkers [Stein et al (1988) P^^rryig^y^ll, Biochem. B ehav 31 : 445-451; 
Stein et al (1989) J, PharmacoL Exp. Ther. 218: 1269-1275] have developed a model of 

1 0 peripheral inflammation and hyperalgesia in rats, which supports the role of opiates in « 
mediating peripheral analgesia. In this protocol, modified Freund's adjuvant is used as the 
inflammatory stimxilus, and the paw pressure test is used to assess the response of the rat to a 
painfiil pressure stimulus. The model is sensitive to opiate agonists of the fx, 5 and k subtypes, 
which produce analgesia upon administration [Antonijevic et al (1995) J. Neurosci. 15: 165- 

15 172; Stein et al (1988) Neurosci. Lett. 84: 225-228; Stein et al (1989) J. Pharmacol Exp. 
Ther . 248: 1269-1 275]. Histological verification of opiate receptor localization and density 
have confirmed that peripheral opiate receptors are accessible on primary afferent nerve fibca^ 
and are upregulated following inflammation [Hassan et al (1993^ Neuroscience 55: 185-193; 
Przewlocki et al (1992;) Neuroscience 48 : 491-500]. 

20 Experiments are conducted in rats weighing 1 50-250 g at the time of inoculation. 

Modified Freund's complete adjuvant (FCA) is used as the inflammatory stimulus. Rats are 
administered an i.pl. injection of the FCA suspension into the right hind foot. Hyperalgesia 
and antinociception are evaluated using the paw pressure test. The rat is gently restrained and 
incremental pressure is applied to the paw with a wedge-shaped blunt piston onto the dorsal 

25 sur&ce of the hind paw by means of a paw pressure analgesia meter. The pressure required to 
elicit paw withdrawal, the paw pressure threshold (PPT), is determined. A cuto£f pressure of 
250 g is used to avoid undue stress and pain to the animaL Baseline responding is established 
by determining the average of three consecutive trials separated by 1 0 sec. The same 
procedure is conducted on the contralateral side and the sequence of sides is alternated 

30 between animals to control for order effects. Typically injections are not made in the 

contralateral (noninflamed) paw; however, in selected cases drugs may be administered to the 
contralateral paw to evaluate the potential for drug effects in the absence of inflammation. 

Analgesic activity is determined by expressing the increase in PPT resulting fi*om the 
effect of the drug as a percentage of basal preinjection thresholds. 

35 Hyperalgesia can also be produced by inflammatory stimuli such as yeast or 

carrageenan, endogenous inflammatory mediators such as bradykinin or prostaglandins, or 
other types of chemical irritants [see Hargreaves and Joris (1993) APS Journal ?! 51-59]. 



-84- 



CA 02240728 1998-06*17 



WO SrjmSSl PCT/US97/03353 



(e) Acetic acid-induced writhing 

This test identifies novel agents which exhibit peripheral analgesic activity against 
visceral or chemical pain [see Barber and Gottschlich (1986) Med, Res. Rev . 12: 525-562; 
Ramabadran and Bansinath (1986) Pharm. Res . 3: 263-270]. Iiyection of acetic acid into the 
5 peritoneal cavity is used as the noxious stimulus, and the number of writhing responses that 
occur in response to acetic acid are counted in order to quantify the response to pain. 
Compounds which possess analgesic activity reduce the number of writhing responses that 
occur. Opiate agonists of the m and k subtype exhibit analgesic activity in this model [Barber 
and Gottschlich (1986) Med, Res. Rev. 12: 525-5_62; Millan (1990) Trends Pharmacol. ScL 
10 11: 70-761. Novel conqK>unds which demonstrate potency and efBcacy in this assay are 

potential drugs for the treatment of various pathological conditions involving peripheral pain. 

The writhing assay is adapted from the procedure originally described by Taber et al, 
[(1969) J. Pharmacol, Exp, Ther . 169 : 29-38], using male CF-1 mice weighing 20-25 g. 
Animals are treated with various doses of drugs prior to the administration of an i.p. injection 
15 of 0.6% acetic acid solution. Mice are then placed into observation chambers and the number 
of writhing responses, as defined by a fidl hindlimb extension and retraction, are recorded. 

The mean number of writhing responses is calculated for vehicle-treated control nuce, 
and the percent inhibition (% I) of writhing is calculated for each mouse that is treated with 
drug using the folllowing formula: 

20 

%I= 100 x (mean control writhing responses - individual test responses) 

mean control writhing responses 

(f) Hypera^esia induced by tape stripping 

25 The objective of this assay is to identify novel agents which exhibit periphcKdly- 

mediated analgesia in circumstances, such as bums and abrasions, which lead to hyperalgesia. 
In such injuries, the loss of the stratum comeum is followed by an inflammatory response 
(erythema) and a painful response to otherwise innocuous stimuli. Removal of the stratum 
comeum by repeated application and removal of cellophane tape, termed tape stripping, has 

30 been shown to be a simplified model of these injmies, which share characteristics of first 
degree bums [see Flynn (1985) Percutaneous Absorption. R.L. Bronaugh and H.I. Maibach, 
eds.. Marcel Dekker Inc., pp. 18-42]. This method of barrier disruption avoids the application 
of potentially toxic chemicals and permits evaluation of peripheral analgesics following topical 
administration because tape stripping removes the barrier to eflfective topical therapy (the 

35 stratum comeum) while simultaneously resulting in inflammation and hyperalgesia. Tape 
stripping has been validated in humans as a model for the testing of topical agents [Pershing et 
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10 



15 



20 



aA(1994) Antinucrob. Agents Chemother. 38: 90-95; Roy and Flynn (1990) Pharm, Res, 2: 
842-847], 

Experiments are conducted in male Sprague-Dawley rats weighing 250-500 g at the 
time of treatment. After anesthesia of the rat with ketamine-xylamine, a 1-3 cm^ patch of rat 
skin is treated by repeated application and removal of tape. This procedure results in removal 
of the stratum comeum as determined by a glistening appearance of the skin. The tape stripped 
skin is evaluated for a visible exythema and for sensitivity to contact by heat or pressure stimuli 
using a focused beam of light, by testing in the paw pressure apparatus or by touch with von 
Frey hairs. The diameter of the von Frey hairs be selected based on a diameter which 
causes no response in control rats but has a readily detectable response in treated rats. 

TypicaDy analgesics will be formulated in a suitable topical medium and applied to the 
treated skin. Some rats will receive only the topical medium without analgesic to control for 
an efifect of the topical mediimi alone. The presence of analgesia is detemiined by the latency 
to respond to the heat stimulus or by response to touch or pressure. 

Pharmacological activities of compounds of the present invention are shown in Tables 
I, n. III and IV in which Kj: nM (^H-diprenorphin and ^H-U-69, 593) show in vitro binding 
assay results as described in "(a) In vitro binding assay (Primary Screen); and A50 (ng); Lpaw 
show in vivo formalin-induced nociception results as described in *Xc) In vivo evaluation of 
formalin-induced nociception''.. 

TABLE I 
Compounds of Formuia I 



25 



R-N 



jr-3a-l 

^ i?^-9a-f; R « CO^CHa 
N— \ jr^-10a-i^R« — 

O 



Componnds 


R 


Ar 


Ki«nM 

^H-Diprenorphin ^H~U-69^93 


Late Phase 
Formalin 
A5o(ine);i.paw 


GR 89696 


CO2CH3 


3,4 - CI2 


0.095,0.10 1.6, 1.5 


0.35(0.20-0.62) 


ADL-Ol-^143-6 
(if.l) 


Bn 


3.4-CI2 


57, 38 9.3 


53% @ 300 


ADL-01-0047-9 
(i?-2) 


H 


3,4. CI2 


14, 17 1.5, 1.3 


57% @ 300 
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Compotiods 


R 


Ar 


Ki,nM 

^H-Diprenorpbin ^H-U-69«593 


Late Phase 
Formalin 
Aso (me);i.paw 


ADL^l-0039-6 


SO2CH3 


3,4-Cl2 


1.3 


n to 0 ^ 

U. l7, U.D 


14 (5.6-29) 


ADL-0 1-0040-4 


CHaCOjt-Bu 


3,4-Cl2 


30%@ luM 


75%@ luM 


75% I @ 1 jiM 


ADL-01-0042-0 


CH2CO2H 


3,4-Cl2 


62%@ luM 


23,21 


26% @ 300 


ADL-0 1 -0048-7 




3,4 - Ci2 


36%@ luM 


379, 249 


Not testeo. 


Aril jc\ 1 JCitiA 1 -9 
(il-3e) 






39%@ luM 


37, 28 


t . 


ADL-01-0148-5 
(i?-3f) 


COCH3 


3.4 -Cla 


4.2. 1.4 


0.11,0.14 , 


95% @ 300 


ADL-01-0149-3 
(i{-3g) 




3,4-Cl2 






54% @ 300 


ADL-Ol-OlSO-1 
(il-3h) 


COCF3 


3,4 - CI2 


6.9, 1.8 


0J26,0.16 


94% @ 300 


ADL-0N0151-.9 
(i?-3l) 


CONH2 


3,4. CI2 


56,29 


2.9 


68% @ 300 


ADl^l-0156-8 


CHO 


3,4 - CI2 


96%@ luM 


0.40 


65% @ 300 


ADL-01-0165-9 
(J?-3I) 


SCVTol 


3,4-Cl2 


120 


6.2 


24% @ 300 


ADL-01-0I35-2 
(J7»5-8a) 


SO2CH3 


3.4. CI2 


5.4,4.0 


037, 0.65 


96% @ 300 


ADL-01-0117-0 
(J7^-8b) 


SO2CH3 


P-SO2CH3 


41%@luM 


20,31 


Not tested. 


ADL-01-0119-6 
(J?^-8c) 


SO2CH3 


0-NO2 


15%@IuM 


51%@luM 


Not tested. 


ADL-01-0120-4 
(i?,5*8d) 


SO2CII3 


P-CF3 


16. 17 


1.3, 1.9 


97% @ 300 
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Compounds 


R 


Ar 


'H-Diprenorphin '^H-U-69^93 


Late Phase 
Formalin 
Aso (m&);i.paw 


— 


ADL-01-0 134-5 


SOjCHs 


3-indole 


74% 


5.3, 3.2 


Not tested. 


ADUOl-0092-5 
(if.5-9a) 


CQ2CH3 


P-SO2CH3 


11 


0.37, 0.42 


46% (3> 300 


ADL-01-0094-1 
(i;,5'-9b> 


CQ2CH3 


P-CF3 


0.49 


0.076,0.13 


98% @ 300 


ADL-01-0095-8 
(i?^.9c) 


CO2CH3 


3-mdoIe 


3.0 


0.27, 0.40 


95% @ 300 


ADL-01-0096-6 
(i?,5-9d) 


COaCHj 


0-NO2 


37 


0.74, 0.73 


93% @ 300 


ADL^l-0097-4 
(A^-9e) 


CO2CH3 


0-OCH3 


7.3 


0.46, 1.3 


98% @ 300 


ADL-0 1-0098-2 




0-NH2 


4.6,3.2 


0.67, 0.41 


97% @ 300 


ADL-01-0144^ 
(J?^-10a) 


COCH3 


P-SO2CH3 


27% 


23 


6%@300 


ADL-0 1-0145-1 
(J7^-10b) 


COCWb 


P-CF3 


26»24 


2.0 


89% @ 300 


ADL-01-0157.6 
(R,S-lQc) 


COCH, 


0-CF3 


45%@ luM 


16 


Not tested. 


ADL-01.0158-4 
(X^-lOd) 


COCH3 




94%@ luM 


0.72 


Not tested. 


ADL-01-0163-4 


COCH3 


0-NO2 


541 


24 


Not tested. 


ADl^Ol-0159-2 
(A^-lOf) 


COCH3 


p-NQt 


59%@ luM 


lA 


Nottested. 


ADL-01-0093-3 


Bn 


P-CF3 


2.2. 2.4 


0.39, 0.57 


92% @ 300 
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TABLE II 
Compounds of Formula II 




•HCl 



Coonfioands 






Ki(nM) 
k 

Diprenorphin 


Ki(nM) 
|£ 

|^HIU69,593 


Late Phase 
E* vruiaiiiD 

AsoCmg) 


ADI^Ol-0017-2 


7^0CH3,n«l 




4.7 


0.8 


44% A 
@300 


ADU01-0020-6 


7-OCH3.n=! 




142 


20 


124 


ADL-01-0018-0 


7-OH, n=l 




0.6 


0.18 


7 


ADjL-01-0021-4 


7-OH, n-1 




549 


432 


Not tested. 


ADL-0 1-00 19-8 


7-OCH0CO7FL n= 1 




40 


7 




ADL-01-0029.7 


7-NO2, n=l 




2.8 


0.8 


65 


ADL-01-0034-7 


7-NO2, n=l 




57% @lmM 


12.8 


40% A 
@300 


ADL-01-0031-3 


7-N02.n=l 




9.6 


0.7 


891 


ADL-0 1-0032-1 


7-.NH2, n^l 




2.2 


035 


19 


ADL-01-0052-9 


7-N(CH2COiEt)2, n-1 




4.6 


0.68 


37% A 
@300 


ADL-01-0037-0 


7-N(CH2CC)2tBu)2, n-1 




7.4 


2.8 nM 


155 


ADL-0 1-0044-6 


7-N(CH2CQ2H)2, n=l 




3.8 


0.68 


232 
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Compoimds 






Ki(nM) 
k 

Diprenorphin 


Ki (nM) 
k 

|''H]U69^93 


Late Phase 
Formalin 


ADL-01-0070.1 


7-NH(CH2)2P03El2, n=l 




6.2 


2.2 


Not tested. 


ADL-01-0053-7 


7-NHP03Et2,n=l 




2.4 


0.6 


34 


ADL-01-0090-9 


7-SQiNCH3Bn, n=«l 
6-OMe 




48 


8.0 


Not tested. 


ADL-01-0099-0 


7-S02NCH3Bn, n=l 




200 


40 


Not tested. 


ADL-OI-OOSl-l 






8.4 


2.8 


21% A 
/2^3QO 


ADL-01-0107-1 


R=H,n-0 




12 


2.0 


80% 
@300 


ADL-01-0109-7 


R-=H.n-0 




46% @ 
1 mM 


29 


Not tested. 


ADL-0I*0]08-9 


R=H,ii=0 




29% @ 
ImM 


146 


Not tested. 


ADL^l-0104.8 


R«H,ii=0 


-HaC^^CI 
O2N CI 


5.7 


0.74 


Not tested. 


ADL-01-0106-3 


R=H,h=0 




75% @ 
ImM 


9 


Not tested. 


ADL-01-0105-5 
(db>-Niravoline 


R«H,ii=0 




13 


1.8 


92% 
@300 
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Table HI 
Compounds of Formula III 




HCl 



S 



Compoimds 


X 


R 


R' 


Ki(nM) 
k 

[^IDiprenorphin 


Ki(iiM) 
k 

|^]U69^93 


Late Phase 
Formalin 
Aso(mg) 




-II 


-NO2 
(3-5%/>->aQ2) 


1 1 1^1 


0.6S 


0.25 


16 


.ADM)I-0030-S 


-H 


-H 




2.9,9.0 


0.7.1.0 


29 






D — II 




0,61 


0.085 


15 


/MJLrV 1 ~UU J O-y 


-rl 


u 
-rl 




0.2 


O.i 


5.3 


ADLrO1-€0S6-0 


-OH 


R=H 




0.09 


0.07 


2.7m£^ms (i-paw) 
0.18inga^(sc) 


Ant #\t #vn^'v o 
ADLr0 1 -00d2-o 


-H 


-H 




0.20 


0.26 


27 


ADL-01-0067-7 


-OH 


R-H 




0.16 


0.11 


97% 
@300 


ADL-01-0084-2 


-H 


-H 




0.28 


0.08 


95% A 
@300 


ADl^l-0079-2 


-H 


-H 




24% 
@1 mM 


135 


Not tested. 


ADM)l-01I5-4 


-H 


-NQj 




35 


3.2 


Not tested. 


ADLa01-0I28-7 


-H 


-NO2 




0.3 


0.07 


Not tested. 


ADL-01-0I29-5 


-H 


-NQz 




31 


1.5 


Not tested. 



-91- 



CA 02240728 1998-06-17 



WO 97/32857 PCr/US97/03353 



Compounds 


X 


R 




Ki (nM> 
k 

I^H ] Dip renorpbin 


Ki(iiM) 
k 

|^H|LJ69393 


Late Phase 
Formalin 


ADl^l-0132-9 


-H 






76% 
@ ImM 


6.4 


Not tested. 


ADL-01-0133-7 


-H 


-NO2 




25% 
(uj imivi 


79% 
imivi 


IN 01 tesiea. 


ADM)1-0138-6 


-H 


-NOa 




19% 

@ 1 RlM 


168 


Not tested. 


ADUOl -0005-7 


-H 


2,3-Bra 
4-NH2 




9.4 


4,25 


306 


ADL^I -0007-3 


-H 


-NHa 




0.14 


0.04 


0.4 


ADL^l-0024-8 


-H 


-H 


ri2N 


8.15 


1.45 


65 


ADM)l-0089-l 


-H 


-H 




13 


0.85 


58% 
@300 


ADL^l-0103^ 


-a 


-H 




22 


1.8 


52% 
@300 


ADLrOl -0035-4 


-H 


-H 


ri2N 01 


0.10 


0.055 


7 


ADM)l-0068-5 


-H 


-H 


H2N V-fr3 


0.09 


0.10 


0.02 m^g(s.c) 


ADLr01-0076-8 


-OH 


R=H 




0.18 


0.12 


0.02 mgfks sc 


ADM)l-0113-9 


-H 


-NH2 




20 


2.6 


81% @ 300 


ADLpOI -0059-0 
(EMD 60400) 


-OH 






0.8 


0.175 


33 


ADLp01-0136-0 


-H 


-NH2 




61% 
@ 1 mM 


43 


Not tested. 


ADLhOI -0008-1 


-H 


-NH-a-D-Asp 




3.65 


1.05 


72 


ADM)l-0009-9 


-H 


-N!i-a-L-Asp 




1.9 


0.5 


9.1 



-92- 



wo 97/32857 



CA 02240728 1998-06-17 
f 



PCT/US97/03353 



Compounds 


X 


R 




ICi(dM) 
k 

f 'H I Diprenorphin 


Ki (nM) 
k 

r^lU69.593 


Late Phase 
Formalin 


ADW)1-0010-7 


-H 


NH-a-U(Asp)3 




2.0 


0.67 


14 


ADL-0 1-0006-5 


-H 


-NH-b-L-Asp 




2.3 


0.7 


47 


ADL^3-1066 


-H 


-NH-g-D-Glu 








62 


ADUOI-OOM-S 


-H 


-N(S02Me)3 




6.45 


1.2 


58 


ADL-01-0060-2 


-H 


-H 


HgCOzSh* 


57% 
@lmM 


6.4, 8.9 


17 


ADLr01-007S-0 


-H 


-H 




54,40 


6.8,3.5 


8.8 mg/K^ 
(s.a) 


ADU01^050-3 


-H 


-H 




038. 0.45 


0.01,0.09 


28 


ADLrOl-0069-3 


-H 


-H 




0.83, 0.49 


0.29, 0.43 


Not tested. 


ADm)l-0077-6 


-H 


-H 


H3C02Sr'^" 


2.2,3.8 


0.64, 038 


Not tested. 


ADLhOI-0112-1 


-H 


-H 




63% at 
1 mM 


10.8 


91% @ 300 


ADW)l-0127-9 


-H 


-H 


{S02CH3)2 
CH2 


198 


32 


Not tested. 


ADL-01-0126-1 


-H 


-N(S03Me}2 




7% 
@ ] mM 


58% 
@ ImM 


Not tested. 


ADL-Ol-0124^ 


-H 


-NHPQ}Et2 


""'JO 


33 


48 


Not tested. 


ADIyOl-0139-4 


-H 


-NHP03Et2 




56% 
ImM 


76 


Not tested. 


ADL-01-0063-6 
(EMD 61753) 


-OH 


R=H 




0.52 


0.34 


59 mg/ms (i-paw) 
28 mg/kg (so) 
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Compounds 


X 


R 




Ki(iiM) 
k 

[^] Diprenorpbin 


Ki (uM) 
k 

(^|U69,S93 


Late Phase 
Formalin 
Aso (mg) 


ADU01-0023-0 


-H 


-H 




25, 18 


4.8, 3.0 


67 


ADL^l-0027-1 


-H 


-H 




55. 42, 60 


7,7, 15 


174 


ADL-01-0036-2 


-H 


-H 




0.2,0.17 


0.21, 1.7 


27 


ADM}1-0064^ 




R«H 




0.23 


0.16 


Not tested. 


ADLrOl-0049-5 


-U 


-H 


Ok 


5-4, 3.7 


0.36,039 


39 


ADM)l-0061-0 




-H 


OH *^"2 


0.43. 0.88 


033, 038 


29 


ADLrOl-0054-S 


-H 


-H 


H 


0.94, 0.28 


0.5, 0.07, 0.06 


13 


ADL-01-0058-6 


-H 


-H 




0.12,0.013 


0.050,0.060 


D.009 mg/Kg(s.c.) 


ADLrOl-Oin-3 


-H 


-H 




0,30 


0.12 


97% @ 300 


ADLp01-0123-8 


-H 


-H 


01-3 


13 


0.18 


98% @ 300 


ADL^l-0085-9 


41 


-H 




22, 13 


33,13 


90% A 
@300 


ADLpOI-0100^ 


-H 


-H 




65%@lmM 


98%@linM 


43% 
@300 


ADLr^l-01224) 


-H 


-H 




52 


4.8 


51% @ 300 


ADLp01-0078-4 


-H 






5.4,4.9 


2.2, 1.2 


Not tested. 
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Compouods 


X 


R 




Ki(nM) 
k 

I^IIDiprenorphin 


Ki(nM) 
k 

|^]U69,593 


Late Phase 
Formalin 
A50 (mg) 


ADL/4)l-0110-5 


-H 


-H 




75% at 
I mM 


9.0 


32%@300 


ADL-01-0125-3 


-H 


-H 




19 


2.2 


40% @ 300 


ADL^l-0l46-9 


-H 


-H 


0CH3 


tOO%@]inM 




94%@300 


ADm)l-0140-2 


-OH 


R=H 


S^OMe 
OMe 


1.06 


036 


Not tested. 



TABLE IV 
Compounds of Formula IV 



(±) 



CH3 

^^^^.^N— COR 



5a-t 



Compounds 


R 


K((nM) 
diprenorphine 


Ki(n]VI) 
U-^9593 


Late Phase 
Formalin 
Aso (me) 


U-50488 


CI 


4.3 


0.6 


Not tested. 


ADL-01-0012-3 
(5a) 


NO2 
H^C-^ 


596 


100 


Not tested. 


ADL-01-0014-9 

(5b) 


NH2 


1031 


433 


Not tested. 
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Compounds 


R 


K|(nM) 
diprenorphine 


Kt(nM) 
U-69593 


Late Phase 
Formalin 
A5o(mg) 


ADL-01 -0015-6 
(5c) 


NO2 


6.7 


1.4 


3.5 


ADL-01-0016-4 
(5d) 


NH2 


10.6 


1.7 


72.0 


ADL-0 1-0025-5 
(5e) 


NHS02CH3 


3185 


675 


Not tested: 


ADL-01-0028-9 
(5f) 


NHCH2CO2H 


14%@ l^M 


866 


Not tested. 


ADL-01-0066-9 
(5g) 


H2C— ^ j^Orz 


77% @ l^iM 


3.75 


59% 
@ 300 |ig 


ADL-01-0065-1 


NO2 

V y 


59% @ l|iM 


13.4 


58% 
@ 300 |tg 


ADL-Ol-OOSO-0 
(5i) 


NH2 

HaC-^^— CF3 


43% @ IfiM 


5.4 


73% 
@ 300 


ADI^Ol-OllS-S 
(5j) 


N(S02CH3)2 

H^C-^^— CF3 


13% @ ImM 


48% @ 

l^M 


Not tested. 


ADL-01-0I37-8 
(5k) 


NHSO2CH3 
H2C-^^^^— CF3 


16%@ l^M 


216.0 


Not tested. 



-96- 



CA 02240728 1998-06-17 
WO 97/32857 PCT/US97/03353 



^^um |wiiiiu9 


D 


diprenorphine 


U-69593 


LfSre jrnss8 
Formalin 
Aso f mg) 


ADL-Ol-0130-3 
(50 


NHCH2CP2H 


43.5 


2.35 


4.7 


ADL-OI-0083-4 
(Sm) 


CF3 


192.5 


lOS 


6.2 


ADL-01-0087-5 
(Sn) 


CF3 
H2C-O 


61%@ l|xM 


10.85 


70% 
@300pg 


ADL-01-0088-3 
(So) 




5,65 


1.4 


86% 
@"300ng 


ADL-OI-OI 14-7 
(5p) 




53%@I^M 


25.0 


Not tested. 


ADL-01-0116-2 
(5q) 


CF3 

H2C-^_^— NO2 


77%@l^iM 


6.4 


Not tested. 


ADL-01-0142-8 
(5r) 


& 

HzC-^^— NH2 


50% @ l^M 


21.0 


Not tested! " 


ADL-01-0013-1 
(5s) 




1171 


330 


Not tested. 


ADL-01.0071-9 
(5t) 


H2C— ^""^S02CH3 


40% @ IpM 


96 


Not tested. 



FORMULATIONS OF THE PRESENT INVENTION 

5 Effective concentrations of one or more of the compounds of the present invention or 

pharmaceutically acceptable derivatives thereof are mixed with a suitable pharmaceutical 
carrier or vehicle for ssrstemic, topical or local administration. Compounds are included in an 
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amount effective for reducing the hyperalgesic state or other symptoms for \^ilich treatment is 
contemplated. The concentration of active compound in the composition will depend on 
absorption, inactivation, excretion rates of the active compound, the dosage schedule, and 
amount administered as well as other fectors known to those of skill in the art. For topical and 
local administration, the dosages are higher, typically at least about S to 10 fold, than the 
amount delivered when administered systemically orally. 

The compounds of the present invention possess analgesic activity and can be used for 
the relief of pain without loss of consciousness. For example, compounds can be used to treat 
muscle spasm, arthritis and other musculoskeletal conditions, e,g.y bursitis, relieve mold to 
moderate postoperative and postpartum pain, dysmenorrhea and pain of traumatic origin. 
Additionally, the conqjoimds of the present invention can be administered for the treatment of 
severe pain, e.g.^ pain associated with adenocarcinoma, amputation of a limb, and third degree 
bums over a major portion of the body in animals and humans. 

Selected compounds of the present invention have activity as narcotic antagonists. 
They can be used to counteract or prevent excessive central nervous system depression and 
re:q>]ratory depression resulting from the administration of morphine or other morpfaine-like 
drugs, e.g:, hydromorphone, oxymorphone, methadone and meperidine. The conqjounds are 
also capable of inducing an abstinence syndrome in narcotic addicted subjects, /.e., induce 
withdrawal effects for diagnostic purposes. 

The dosage of the compoxmd of Formulas I, II, HI, IV and V for analgesic purposes is 
from about 0.001 to about 20 mg/kg body weight of the patirat. The compounds of Formulas 
I, n, in, IV and V are conveniently prepared in 5, 10, 25, 50, 75, 100 and 200 mg dosage 
units for administration for 1 to 4 times a day. Preferred unit dosages are from 0.05 to 10 
mg/kg body weight of the patient. 

The compounds are administered orally, parenterally, rectally and topically. 

Pharmaceutical carriers or vehicles suitable for administration of the conq)Ounds and ; 
for the methods provided herein include any such carriers known to those skilled in the art to 
be suitable for the particular mode of administration. In addition, the compounds nnay be 
formulated as the sole pharmaceutically active ingredient in the composition or may be 
combined with other active ingredients. 

a) Systemic Formulations 

The formulations of the present invention are provided for administration to humans 
and animals in unit dosage forms, such as tablets, capsules, pills, powders, granules, sterile 
parenteral solutions or suspensions, and oral solutions or suspensions, and oil-water emulsions 
containing suitable quantities of a compound of Formulas I, EE, HI, IV and V or 
pharmacologically acceptable salts thereof. 
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Pharmaceutical dosage unit forms are prepared to provide from about 0.05 mg to 
about SOO mg and preferably from about 1.0 to about 200 mg of the essential active ingredient 
or a combination of essential ingredients per dosage unit form. 

Oral pharmaceutical dosage forms are either solid or liquid. The solid dosage forms 
5 are tablets, capsules, granules, and bulk powders. Types of oral tablets include compressed, 
chewable lozenges and tablets which may be enteric-coated, sugar-coated or film-coated. 
Capsules may be hard or soft gelatia capsules, vAule granules and x>owders may be provided in 
non-efiferveiscent or effervescent form with the combination of other ingredients known to 
those skilled in the art. 

10 Pharmaceutically acceptable carriers utilizsed in tablets are binders, lubricants, diluents^ 

disintegrating agents, coloring agents, flavoring agents, and wetting agents. Enteric-cbated 
tablets, due to their enteric-coating, resist the action of stomach acid and dissolve or 
disintegrate in the neutral or alkaline intestkies. Sugar-coated tablets are compressed tablbts tb 
which dififerent layers of phamiaceutically acceptable substances have been applied. Filiri- 

15 coated tablets are compressed tablets which have been coated with a water soluble polymers: 
Multiple compressed tablets are contqpressed tablets made by more than one compression cycle 
utHiang the pharmaceutically acceptable substances previously mentioned. Coloring agents 
may also be used in the above dosage forms. Flavoring and sweetening agents are used in 
con^ressed tablets, sugar-coated, multiple compressed and chewable tablets. Flavoring and 

20 sweetening agents are especially usefiil in the formation of chewable tablets and lozenges. 

Examples of binders include glucose solution, acacia mucilage, gelatin solution, 
sucrose and starch paste. Lubricants include talc, starch, magnesium or calcium stearate, 
lycopodium and stearic acid. DOuents include, for example, lactose, sucrose, starch, kaolin, 
salt, mannitol and dicalcium phosphate. Disintegratmg agents include com starch, potato 

25 starch, bentonite, methylcellulose, agar and carboxymethylcellulose. Coloring agents include, 
for example, any of the approved certified water soluble FD and C dyes, mixtures thereof, and 
water insoluble FD and C dyes suspended on alumia hydrate. Sweetening agents include 
sucrose, lactose, mannitol and artificial sweetening agents such as sodium cyclamate and 
saccharin, and any number of spray dried flavors. Flavoring agents include natural flavors 

30 extracted fit>m plants such as fiuits and synthetic blends of compounds which produce a 
pleasant sensation. Wetting agents include propylene glycol monostearate, sorbltan 
monooleate, diethylene glycol monolaurate and polyoxyethylene laural ether. Enteric-coatings 
include fatty acids, fets, waxes, shellac, ammoniated shellac and cellulose acetate phthalates. 
Film coatings include hydroxyethylcellulose, sodiiim carboxymethylcellulose, polyethylene 

35 glycol 4000 and cellulose acetate phthalate. 

Liquid oral dosage forms include aqueous solutions, emulsions, suspensions, solutions 
and/or suspensions reconstituted fix>m non-efif^rvescent granules and efifervescent preparations 
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reconstituted from effervescent granules. Aqueous solutions include, for example, elixirs and 
syrups. Emulsions are either oil-in water or water-in-oil. 

Elixirs are clear, sweetened, hydroalcoholic preparations. PharmaceuticaUy acceptable 
carriers used in elixirs include solvents. Syrups are concentrated aqueous solutions of a sugar, 
5 for example, sucrose, and may contain a preservative. An emulsion is a two-phase system in 
which one liquid is dispersed in the form of small globules throughout another liquid. 
PharmaceuticaUy acceptable carriers used in emulsions are non-aqueous liquids, emulsifying 
agents and preservatives. Suspensions use pharmaceutically acc^table suspending agents and 
preservatives. Pharmaceutically acceptable substances used in nonrefifervescent granules, to be 

10 reconstituted into a liquid oral dosage form, include diluents, sweeteners and wetting agents. 
Pharmaceutically acceptable substance used in effervescent granules, to be reconstituted into a 
liquid oral dosage form, include organic acids and a soiu*ce of carbon dioxide. Coloring and 
flavoring agents are used in all of the above dosage forms. 

Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of preservatives 

15 include glycerin, methyl and propylparaben, benzoic acid, sodium benzoate and alcohoL 
Examples of non-aqueous liquids utilized in emulsions include mineral oil and cottonseed oil. 
Examples of emulsifying agents include gelatin, acacia, tragacanth, bentonite, and surfactants 
such as poiyoxyethylene sorbitan monooleate. Suspending agents include sodium 
carboxymethylcellulose, pectin, tragacanth, Veegum and acacia. Diluents include lactose and 

20 sucrose. Swee|tening agents include sucrose, syrups, glycerin and artificial sweetening agents 
such as sodium cyclamate and saccharin. Wetting agents include propylene glycol 
monostearate, sorbitan monooleate, diethylene glycol monolaurate and poiyoxyethylene lauryl 
ether. Organic acids include citric and tartaric acid. Sources of carbon dioxide include sodium 
bicarbonate and sodiimi carbonate. Coloring agents include any of the approved certified 

25 water soluble FD and C dyes, and mixtures thereof. Flavoring agents include natural flavors 
extracted from plants such fixtits, and synthetic blends of compoimds which produce a pleasant 
taste sensation. 

Parenteral administration of the formulations of the present invention includes 
intravenous, subcutaneous and intramuscular administrations. 

30 Preparations for parenteral administration include sterile solutions ready for injection, 

sterile dry soluble products ready to be combined with a solvent just prior to use, including 
hypodermic tablets, sterile suspensions ready for injection, sterile dry insoluble products ready 
to be combined vdHi a vehicle just prior to use and sterile emulsions. The solutions may be 
either aqueous or nonaqueous. 

35 Pharmaceutically acceptable carriers used in parenteral preparations include aqueous 

vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents, buffers, antioxidants, local 
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anesthetics, suspending and dispersing agents, emulsifying agents, sequestering or chelating 
agents and other pharmaceutically acceptable substances. 

Examples of aqueous vehicles include Sodium Chloride Injection, Ringers Injection, 
Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and Lactated Ringers Injection. 
5 Nonaqueous parenteral vehicles include fixed oils of vegetable origin, cottonseed oil, com oU, 
sesame oil and peanut oil. Antimicrobial agents in bacteriostatic or fungistatic concentrations 
must be added to parenteral preparations packaged in multiple-dose containers which include 
phenols or cresols, mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p- 
hydroxybenzoic acid esters, thimerosal, benzalkonium chloride and b^tizethonium chloride. 

10 Isotonic agents include sodium chloride and dextrose. Buffers include phosphate and citrate. 
Antioxidants include sodium bisul&te. Local anesthetics include procaine hydrochloride. 
Suspending and dispersing agents include sodium carbojQonethylcelluose, hydroxypropyl 
methylcellulose and polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (Tween 
80). A sequestering or chelating agent of metal ions include EDTA. Pharmaceutical carriers 

15 also include ethyl alcohol, polyethylene glycol and propylene glycol for water miscible vehicles 
and sodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment. 

The concentration of the pharmaceutically active compound is adjusted so that an 
injection provides an effective amount to produce the desired pharmacological effect. The 
exact dose depends on the age, weight and condition of the patient or animal as is known in 

20 the art. 

The unit-dose parenteral preparations are packaged in an ampoule or a syringe with a 

needle. 

All preparations for parenteral administration must be sterile, as is known and practiced 
in the art. 

25 Illustratively, intravenous or intraarterial infusion of a sterile aqueous solution 

containing an active compound is an effective mode of administration. Another embodiment is 
a sterile aqueous or oily solution or suspension containing an active material injected as 
necessary to produce the desired pharmacological effect. 

Pharmaceutical dosage forms for rectal administration are rectal suppositories, capsules 
30 and tablets for systemic effect. 

Rectal suppositories are used herein mean solid bodies for insertion into the rectum 
which melt or soften at body temperature releasing one or more pharmacologically or 
therapeutically active ingredients, 

Pharmaceutically acceptable substances utilized in rectal suppositories are bases or 
35 vehicles and agents to raise the melting point. 

Examples of bases include cocoa butter (theobroma oil), glycerin-gelatin, carbowax, 
(polyoxyethylene glycol) and £q>propriate mixtures of mono-, di- and triglycerides of fetty 
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acids. Combinations of the various bases may be used. Agents to raise the melting point of 
suppositories include spermaceti and wax. Rectal suppositories may be prepared either by the 
compressed method or by molding. The typical weight of a rectal suppository is about 2 to 3 
gm. 

5 Tablets and capsules for rectal administration are manu&ctured using the same 

pharmaceutically acceptable substance and by the same methods as for formulations for oral 
administration. 

The pharmaceutically therapeutically active compounds of Formulas I, II, HI and IV 
are administered orally, parenterally or rectally in unit-dosage forms or multiple-dosage forms. 

10 Unit-dose forms as used herein refers to physically discrete units suitable for human and animal 
subjects and packaged individually as is known in the art. Each unit-dose contains a 
predetermined quantity of the therapeutically active confound sufGcient to produce the 
desired therapeutic efTect, in association with the required pharmaceutical carrier, vehicle or 
diluent. Examples of unit-dose forms include ampoules and syringes individually packaged 

15 tablet or capsule. Unit-dose forms may be administered in firactions or multiples thereof.- A 
multiple-dose form is a plurality of identical imit-dosage forms packaged in a single container 
to be administered in segregated imit-dose form. Examples of multiple-dose forms include 
vials, bottles of tablets or capsules or bottles of pint or gallons. Hence, multiple dose form is a 
multiple of unit-doses which are not segregated in packaging. 

20 Compounds of the present invention in formulations may be included with other active 

compounds to obtain desired combinations of properties. Other active compounds with 
known pharmacological properties include analgesks such as aspirin, phenacetin 
acetaminophen, propoxyphene, pentazocine, codeine, meperidine, oxycodone, mefenamic acid, 
and ibuprofen; muscle relaxants such as methocarbamol, orphenadrine, carisoprodol, 

25 meprobamate, chlorphenesin carbamate, diazepam, chlordiazepoxide and chlorzoxazone; 
analeptics such as caffeine, methylphenidate and pentylenetetrazol; corticosteroids such as 
methylprednisolone, prednisone, prednisolone and dexamethasone; antihistamines such as 
chlorpheniramine, cyproheptadine, prometfaassine and pjrrilamine. 

30 b) Local and Topical Formulations 

Typically a therapeutically effective dosage is formulated to contain a concentration of 
at least about 0.1% w/w up to about 50% w/w or more, preferably more than 1% w/w of the 
active compound to the treated tissue. The active ingredient may be administered at once, or 
may be divided into a number of smaller doses to be administered at intervals of time. It is 
35 understood that the precise dosage and duration of treatment is a fimction of the tissue being 
treated and may be determined empirically using known testing protocols or by extrapolation 
from in vivo or in vitro test data. It is to be noted that concentrations and dosage values may 
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also vary with the age of the individual treated. It is to be further understood that for any 
particular subject, specific dosage regimens should be adjusted over time according to the 
individual need and the professional judgment of the person administering or sui)ervising the 
administration of the forraubtions, and that the concentration ranges set forth herein are 
5 exemplary only and are not intended to limit the scope or practice of the claimed formulations. 

The compound may be suspended in micronized or other suitable form or may be 
derivatized to produce a more soluble active product or to produce a prodrug. The form of 
the resulting mixture depends upon a number of &ctors, including the intended mode of 
administration and the solubility of the compound in the selected carrier or vehicle. The 

10 e£fective concentration is suflBcient for ameliorating the fayperalgesic or other condition and 
may be empirically determined. 

Conq)ounds are typically included at concentrations 0.001% w/w or greater than 1% 
w/w up to 50% w/w or higher. The concentration is generally greater than the concentration 
for systemic administration of the compound. Preferable concentrations are in the range of 

15 0.01% w/w to about 25%w/w, more preferably 1% w/w to 25% w/w, yet more preferably 
greater than about 1% w/w to about 10% w/w, and most preferabfy greater than 1% w/w up 
to about 5% w/w. Aqueous suspensions and formulations contain 1% w/w or more. 

The resulting mixture may be a solution, suspension, emulsions or the like and are 
formulated as creams, gels, ointments, emulsions, solutions, elfadrs, lotions, suspensions, 

20 tinctiires, pastes, foams, aerosols, irrigations, sprays, suppositories, bandages, or any other 
formulations suitable for topical or local admxnistratioxL 

The route of administration herein is topical or local administration, and compositions 
are formulated in a manner suitable for each route of administration. Preferred modes of 
administration include topical application to the skin, eyes or mucosa, and local application to 

25 the joints, such as by intra-articular injection. Thus, typical vehicles are those suitable for 
pharmaceutical or cosmetic application to body surfaces or for local injection. 

Pharmaceutical and cosmetic carriers or vehicles suitable for administration of the 
con9)ounds provided herein include any such carriers known to those skilled in the art to be 
suitable for the particular mode of administration. In addition, the com^imds may be 

30 formulated as the sole pharmaceutically active ingredient in the composition or may be 
combined with other active ingredients. The active compound is included in the carrier in an 
amount sufficient to exert a therapeutically useful effect in the absence of serious toxic effects 
on the treated individual. The effective concentration may be determined empirically by testing 
the compounds using in vitro and in vivo systems, including the animal models described 

35 herein. 

For topical administration, the compounds may be formulated in compositions in the 
form of gels, creams, lotions, solids, solutions or suspensions, or aerosols. Compositions for 
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treating hiiman skin are formulated for topical application with an anti*hyperalgesic effective 
amount of one or more of the compounds selected as described herein, in an effective 
concentration range [by weight], between about 0.1% and 80%, preferably 0.1 to 50%, more 
preferably greater than about 1% up to about 50% or more in a cream, ointment, lotion, gel, 
solution or solid base or vehicle known in the art to be non-toxic and dermatologically 
acceptable or suitable for application to the mucosa. Aqueous suspensions are preferably 
formulated at concentrations greater than about 1% w/w, more preferably 2% w/w. 

To formulate a composition, the weight fraction of con^oimd is dissolved, suspended, 
dispersed or otherwise mixed in a selected vehicle at an efifective concentration such that the 
hyperalgesic condition is relieved or ameliorated. Generally, emollient or lubricating vehicles 
that help hydrate the skin are more preferred than volatile vehicles, such as ethanoU that dry 
the skin. Examples of suitable bases or vehicles for preparing compositions for^use with 
human skin are petrolatum, petrolatum plus volatile silicones, lanolin, cold cream [USP], and 
hydrophilic ointment [USP], 

The choice of an acceptable vehicle is largely determined by the mode of application 
and tissue to be treated. Suitable pharmaceutically and dermatologically acceptable vehicles 
for topical application include those suited for use include lotions, creams, solutions, gels, 
tapes and the like. Generally, the vehicle is either organic in nature or an aqueous emulsion 
and capable of having the selected compoimd or compoimds, which may be micronized, 
dispersed, suspended or dissolved therein. The vehicle may include pharmaceutically- 
acceptable emollients, skin penetration enhancers, coloring agents, fragrances, emulsijSers, 
thickening agents, and solvents. 

For local internal administration, such as intra-articular administration, the compounds 
are preferably formulated as a suspension in an aqueous-based medium, such as isotonically 
buflfered saline or are combined with a bipcon:5)atible support or bioadhesive intended for 
internal administration. 

Lotions 

The lotions contain an effective concentration of one or more of the compounds. The 
efiEective concatenation is preferably effective to deliver an anti-hyperalgesic amount, typically 
at a concentration of between about 0. 1 - 50% w/w or more of one or more of the compoimds 
provided herein. The lotions also contain from 1% to 50% w/w, preferably from 3% to 15% 
w/w of an emollient and the balance water, a suitable buffer, a C2 or C3 alcohol, or a mixture 
of water of the buffer and the alcohol. Any emollients known to those of skill in the art as 
suitable for application to human ddn may be used. These include, but are not limited to, the 
following: 
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(a) Hydrocarbon oils and waxed, including mineral oil, petrolatum, paraffin, ceresin, 
ozokerite, microcrystalline wax, polyethylene, and perhydrosqualene. 

(b) Silicone oils, including dimethylpotysiloxanes, methylphenylpolysiioxanes, water- 
soluble and alcohol-soluble silicone-glycol copol3nners. 

5 (c) Triglyceride fats and oils, including those derived from vegetable, animal and 

marine sources. Examples include, but are not limited to, castor oil, saBSower oil, cotton seed 
oil, com oil, olive oil, cod liver oil, almond oil, avocado oil, palm oil, sesame oil and soybean 
oil. 

(d) Acetoglyceride esters, such as acetylated monoglycerides. 
10 (e) Etho3c/lated glycerides, such as ethoxylated glyceryl monostearate. 

(f) Alkyl esters of fetty acids having 10 to 20 carbon atoms. Methyl, isopropyl and 
butyl esters of fatty acids are useful herein. Examples include, but are not limited to, hexyl 
laurate, isohexyl laurate, isohexyl palmitate, isopropyl palmitate, isopropyl myristate, decyl 
oleate, isodecyl oleate, hexadecyl stearate, decyl stearate, isopropyl isostearate diisopropyl 

15 adipate, diisohexyl adipate^ dihexyldecyl adipate, diisopropyl sebacate, lauryl lactate, myristyl 
lactate, and cetyl lactate; 

(g) Alkenyl esters of &tty acids having 10 to 20 carbon atoms. Examples thereof 
include, but are not limited to, oleyl myristate, oleyl stearate, and oleyl oleate. 

(h) Fatty acids having 9 to 22 carbon atoms. Suitable exan^les include, but are not 
20 limited to pelargonic, lauric, myristic, palmitic, stearic, isostearic, hydroxystearic, oleic, 

linoleic, ricinoleic, arachidonic, behenic, and erucic acids. 

(i) Fatty alcohols having 10 to 20 carbon atoms, such as but not limited to, lauryl, 
myristyl, cetyU hexadecyl, stearyl, isostearyl, hydroxystearyl, oleyl, ricinoleyl, behehyl, erucyl, 
and 2-octyl dodecyl alcohols. 

25 G) Fatty alcohol ethers, including, but not limited to, ethoxylated fetty alcohols of 1 0 

to 20 carbon atoms, such as, but are not limited to, the lauryl cetyl, stearyl, isostearyl, oleyl, 
and cholesterol alcohols having attached thereto from 1 to 50 ethylene oxide groups or 1 to 50 
propylene oxide groups or mixtures thereof. 

(k) Ether-esters, such as fatty acid esters of ethoxylated fetty alcohols. 

30 (1) Lanolin and derivatives, including but not limited to, lanolin, lanolin oil, lanolin 

wax, lanolin alcohols, lanolin fatty acids, isopropyl lanolate, ethoxylated lanolin, ethoxylated 
lanolin alcohols, ethoxylated cholesterol, propoxylated lanolin alcohols, acetylated lanolin, 
acetylated lanoUn alcohols, lanolin alcohols linoleate, lanolin alcohols ricinoleate, acetate of 
lanolin alcohols ricinoleate, acetate of ethoxylated alcohols-esters, hydrogenolysis of lanolin, 

35 ethoxylated hydrogenated lanolin, ethoxylated sorbitol lanolin, and liquid and semisolid lanoUn 
absorption bases. 
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(m) Polyhydric alcohols and polyether derivatives, including, but not limited to, 
propylene glycol, dipropylene glycol, polypropylene glycol [M.W. 2000-4000], 
polyoxyethylene polyoxypropylene glycols, polyoxypropylene polyoxyethylene glycols, 
glycerol, ethoxylated glycerol, propoxylated glycerol, sorbitol, ethoxylated sorbitol, 
hydroxypropyl sorbitol, polyethylene glycol Pvl,W. 200-6000], methoxy polyethylene glycols 
350, 550, 750, 2000, 5000, poly)ethylene oxide) homopolymers [MW. 100,000 - 5,000,000], 
polyalkylene glycols and derivatives, hexylene glycol (2"methyl-2,4-pentanediol), 1,3-butylene 
glycol, 1,2,6-hexanetriol, ethohexadiol USP (2-ethyH,3-hexanediol), C15-C18 vicinal glycol 

and polyoxypropylene derivatives of trimethylolpropane. 

(n) Polyhydric alcohol esters, including, but not limited to, ethylene glycol mono- 
and di-fetty acid esters, diethylene glycol mono- and di-fetty acid esters, polyethylene glycol 
[M,W. 200-6000], mono- and di-fetty esters, propylene glycol mono- and di-fatty acid esters, 
polypropylene glycol 2000 monooleate, polypropylene glycol 2000 monostearate, ethoxylated 
propylene glycol monostearate, glyceryl mono- and di-&tty acid esters, polygt^rcerol poly-fetty 
acid esters, ethoxylated glyceryl monostearate, 1,3-butytene glycol monostearate, 1,3-butylene 
glycol distearate, polyoxyethylene polyol fiitty acid ester, sorbitan fetty acid esters, and 
polyoxyethylene sorbitan fetty acid esters. 

(o) Wax esters, including, but not limited to, beeswax, spermaceti, myristyl myristate, 
and stearyl stearate and beeswax derivatives, including, but not limited to, polyoxyethylene 
sorbitol beeswax, vsdbdch are reaction products of beeswax with ethoxylated sorbitol of varying 
ethylene oxide content that form a mixture of ether-esters. 

(p) Vegetable waxes, including, but not limited to, camauba and candelilla waxes. 

(q) Phospholipids, such as lecithin and derivatives, 

(r) Sterols, including, but not limited to, cholesterol and cholesterol fetty acid esters, 
(s) Amides, such as fetty acid amides, ethoxylated fetty acid amides, and solid fatty 
acid alkanolamides. 

The lotions further preferably contain from 1% w/w to 10% w/w, more preferably from 
2% w/w to 5% w/w, of an emulsifier. The emulsifiers can be nonionic, anionic or cationic. 
Examples of satisfectory nonionic emulsifiers include, but are not limited to, fetty alcohols 
having 10 to 20 carbon atoms, fatty alcohols having 10 to 20 carbon atoms condensed with 2 
to 20 moles of ethylene oxide or propylene oxide, alkyl phenols with 6 to 12 carbon atoms in 
the alkyl chain condensed with 2 to 20 moles of ethylene oxide, mono- and di-fetty acid esters 
of ethylene oxides mono- and di-fetty acid esters of ethylene glycol wherein the fetty acid 
moiety contains from 10 to 20 carbon atoms, diethylene glycol, polyethylene glycols of 
molecular weight 200 to 6000, propylene glycols of molecular weight 200 to 3000, glycerol, 
sorbitol, sorbitan, polyoxyethylene sorbitol, polyoxyethylene sorbitan and hydrophilic wax 
esters. Suitable anionic emulsifiers include, but are not limited to, the fetty acid so£q>s, e.g. 
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sodium, potassium and triethanolamine soaps, wherein the fittty acid moiety contains from 10 
to 20 carbon atoms. Other suitable anionic emulsifiers include, but are not limited to, the alkali 
metal, ammonium or substituted ammonium alkyi sul&tes, alkyl acylsulfonates, and alkyl 
ethoxy ether sulfonates having 10 to 30 carbon atoms in the alkyl moiety. The alkyl ethoxy 
5 ether sulfonates contain from 1 to 50 ethylene oxide units. Among satisfactory cationic 
emulsifiers are quaternary ammonium, morpholinium and pyridinium compounds. Certain of 
the emollients described in preceding paragraphs also have emulsifying properties. When a 
lotion is formulated containing such an emollient, an additional emulsifier is not needed, 
though it can be included in the con^sition. 
10 The balance of the lotion is water or a C2 or C3 alcohol, or a mixture of water and the 

alcohol. The lotions are formulated by simply admixing all of the components together. 
Preferably, the compound, is dissolved, suspended or otherwise imiformly dispersed in the 
mixture. 

Other conventional components of such lotions may be included. One such additive is 
15 a thickening agent at a level from 1% to 10% w/w of the conqposition. Examples of suitable 
thickening agents include, but are not limited to: cross-linked carbo?<ypoIymethylene 
polymers, ethyl cellulose, polyethylene glycols, gum, tragacanth, gum kharaya, xanthan giims 
and bentonite, hydroxyethyl cellulose, and hydro?<ypropyl ceUulose. 

20 Creams 

The creams are formulated to contain concentration effective to deliver an anti- 
hyperalgesic effective amount of the compound to the treated tissue, typicalfy at between 
about 0.1%, preferably at greater than 1% up to and greater than 50%, preferably between 
about 3% and 50%, more preferably between about 5% and 15% of one or more of the 

25 compounds provided herein. The creams also contain from 5% to 50%, preferably from 10% 
to 25%, of an emollient and the renaainder is water or other suitable non-toxic carrier, such a^ 
an isotonic buffer. The emollients, as described above for the lotions, can also be used in the 
cream compositions. The cream may also contain a suitable emulsifier, as described above. 
The emulsifier is included in the composition at a level from 3% to 50%, preferably from 5% 

30 to 20%. 

Solutions and suspensions for topical and local administration 

The solutions are formulated to contain an amount of one or more compounds 
effective to deliver an anti-hyperalgesic amount, typically at a concentration of between about 
35 0.1 - 50% w/w, preferably at least more than 1% w/w, more preferably more than 2% w/w of 
one or more of the compoimds provided herein. The balance is water, a suitable organic 
solvent or other suitable solvent or buffer. Suitable organic materials useful as the solvent or a 
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part of a solvent system are as follows: propylene glycol, polyethylene glycol [M.W. 200- 
600], polypropylene glycol [M.W. 425-2025], glycerine, sorbitol esters, 1,2,6-hexanetriol, 
ethanol, isopropanol, diethyl tartrate, butanediol and mixtures thereof. Such solvent ^sterns 
can also contmn water. 

5 Solutions or suspensions used for local application can include any of the following 

components: a sterile diluent, such as water for injection, saline solution, fixed oil, 
polyethylene glycol, glycerine, propylene glycol or other synthetic solvent; antimicrobial 
agents, such as bensyl alcohol and methyl parabens; antioxidants, such as ascorbic acid and 
sodium bisulfite; chelating agnets, such as ethylenediaminetetraacetic acid [EDTA]; buflFers, 

10 such as acetates, citrates and phosphates; and agents for the adjustment of tonicity such as 
sodium chloride or dextrose. Liquid preparations can be enclosed in eimpoules, disposable 
sjrringes or multiple dose vials made of glass, plastic or other suitable material:; Suitable 
carriers may include physiological saline or phosphate buffered saline [PBSJ, and the 
suspensions and solutions may contain thickening and sohibilizing agents, such as glucose, 

15 polyethylene glycol, and polypropylene glycol and mixtures thereof Liposonoal stispensions, 
may also be suitable as pharmaceutically acceptable carriers. These may be prepared 
according to methods known to those skilled in the art. 

These compositions that are formulated as solutions or suspensions may be applied to 
the skin, or may be formulated as an aerosol or foam and applied to the skin as a spray-on. 

20 The aerosol compositions typically contain firom 25% to 80% w/w, preferably firom 30% to 
50% w/w, of a suitable propellant. Exanoples of such propellants are the chlorinated, 
fluorinated and chlorofluorinated lower molecular weight hydrocarbons. Nitrous oxide, 
carbon dioxide, butane, and propane are also used as propellant gases. These propellants are 
used as understood in the art in a quantity and under a pressure suitable to expel the contents 

25 of the container. 

Suitably prepared solutions and suspension may also be topically applied to the eyes 
and mucosa. Solutions, particularly those intended for opthalmic use, may be formulated as 
0.01% - 10% w/w isotonic solutions, pH about 5-7, with ^propriate salts, and preferably 
containing one or more of the compounds herein at a concentration of about 0.1% w/w 

30 preferably greater than 1% w/w, up to 50% w/w or more. Smtable opthalmic solutions are 
known [see, e,g. U.S. Patent No. 5,116,868, which describes typical compositions of 
opthalmic irrigation solutions and solutions for topical application]. Such solutions, which 
have a pH adjusted to about 7.4, contain, for example, 90-100 mM sodium chloride, 4-6 niM 
dibasic potassium pho^hate, 4-6 mM dibasic sodium phosphate, 8-12 mM sodium citrate, 0.5- 

35 1.5 mM magnesium chloride, 1.5-2.5 mM calcium chloride, 15-25 mM sodium acetate, 10-20 
mM D.L.-sodiimi B-hydroxybutyrate and 5-5.5 mM glucose. 
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The active compounds of the present invention can also be mixed with other active 
materials, that do not impair the desired action, or with materials that supplement the desired 
action, including viscoelastic materials, such as hyaluronic acid, which is sold under the 
trademark HEALON [ solution of a high molecular weight (MW of about 3 million) fraction of 
5 sodiimi hyaluronate; manufactured by Pharmacia, Inc. see, e.^., U.S. Patent Nos. 5,292,362, 
5,282,851, 5,273,056, 5,229,127, 4,517,295 and 4,328,803], VISCOAT [fluorine^containing 
(meth) aciylates, such as, IH, 2H, 2H-heptadecafluorodecylmethacrylate; see, e.g.y U.S. 
Patent Nos. 5,278,126, 5,273,751 and 5,214,080; commercially available from Alcon Surgical, 
Inc.], ORCOLON [see, e.g:, U.S. Patent Nos. 5^73,056; commercialb^ available from Optical 

10 Radiation Corporation], methylcellulose, methyl hyaluronate, polyacrylamide and 
potymethacrylamide [see, e.g., U.S. Patent No. 5,273,751]. The viscoelastic ntiaterials are 
present generally in amounts ranging from about 0.5 to 5.0% w/w, preferably 1 to 3% w/w of 
the conjugate material and serve to coat and protect the treated tissues. The compositions 
may also include a dye, such as methylene blue or other inert dye, so that the composition can 

15 be seen ^^en injected into the eye or contacted' with the surgical site during surgery; 

Gels 

Gel compositions can be formulated by sinq>ly admixing a suitable thickening agent to 
the previously described solution or suspension composition. Examples of suitable thickening 
20 agents have been previously described with respect to the lotions. 

The gelled conq>ositions contain an effective amount of one or more of an 
antihyperalgesic amount, typically at a concentration of between about 0.1 - 50% w/w or more 
of one or more of the conqx>unds provided therein; from 5% to 75% w/w, preferably from 
10% to 50% w/w, of an organic solvent as previously described; Scorn 0.5% to 20% w/w,' 
25 preferably from 1% to 10% w/w of the thickening agent; the balance being water or other 
aqueous carrier. 

Solids 

Con^ositions of solid forms may be formulated as stick-type compositions intended 
30 for application to the lips or other parts of the body. Such con^sitions contain an effective 
amount of one or more of the compounds provided therein. The amount is typically an 
amount elBfective to deliver an anti-hyperyperalgesic amount, typically at a concentration of 
between about 0.1 - 50% w/w or more of one or more of the compounds provided herein. 
The solids also contain from about 40% to 98% w/w, preferably from about 50% to 905 w/w, 
35 of the previously described emollients. This con^^osition can further contain from 1% to 20% 
w/w, preferably from 5% to 15% w/w, of a suitable thickening agent, and, if desired or 
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needed, emulsifiers and water or buffers. Thickening agents previously described with respect 
to lotions are suitably employed in the composition in solid form. 

Other ingredients such as preservatives, including methyl-paraben or ethyl-paraben, 
perfumes, dyes or the like, that are known in the art to provide desirable stability, fragrance or 
5 color, or other desirable properties, such as shielding from actinic rays from the sun, to 
compositions for application to the skin may also be employed in a composition for such 
topical application. 



Additional ingredients 

10 Other active ingredients include, but are not limited to, antibiotics, antivirals, 

antifungals, anti-inflammatories, includii^ steroidal and non-steroidal anti-inflammatories, 
anesthetics and mixtures thereof. Such additional ingredients include any of the following: 
a. Antibacterial agents 

Aminoglycosides, such as Amikacin, Apramycin, Arbekacin, Bambermycins, 
IS Butirosin, Dibekacin, Dihydrostreptomycin, Fortimicin(s), Fradiomycin, Gehtamicin, 
Ispamicin, Kanamycin, Micronomicin, Neomycin, Neomycin Undecylenate, Netilmicin, 
Paromomycin, Ribostamycin, Sisomicin, Spectinomycin, Streptomycin, Streptonicozid and 
Tobramycin; 

Amphenicols, such as Azidamfenicol, Chloramphenicol, Chloran^>henicol 
20 Palmirate, Chloramphenicol Pantothenate, Florfenicol, Thian^henicol; 

Ansamycins, such as Rifiimide, Rifampin, Ri&mycin and Ri&ximin; 
B-Lactams; 

Carbapenems, such as Imipenem; 

Cephalosporins, such as 1-Carba (dethia) Cephalosporin, Cefector, Cefedroxil, 
25 Cefemandole, Cefatrizine, Cefazedone, Ce&zolin, Cefbdme, Cefinenoxime, Cefodizime, 
Cefonicid, Cefoperazone, Ceforanide, Cefotaxime, Cefotiam, Cei^imizole, Ce^irimide, 
Cei|K)doxinie Proxetil, Cefroxadine, Cefiulodin, Ceftazidime, Cefteram, Ceftezole, Ceftibuten, 
Ceftizoxime, Ceftriaxone, Cefuroxime, Cefuzonam, Cephacetrile Sodium, Cephalexin, 
Cephaloglycin, Cephaloridine, Cephalosporin, Cephalothin, Cephapirin Soduun, Cephradine 
30 and Pivcefelexin; 

Cephamycins such as Cefbuperazone, Cefinetazole, Cefininox, Cefetan and 

Cefoxitin; 

Monobactams such as Aztreonam, Carumonam and Tigemonan; 
Oxacephems such as Flomoxef and Moxolactam; 
35 Penicillins such as AmidinociUin, Amdtnocillin, Pivoxil, Amoxicillin, Ampicillan, 

Apalcillun. Aspoxicillin, Azidocillan, Azlocillan, BacampicUlin, Benzylpenicillinic Acid, 
Ben^lpenicillin, Carbenicillin, Carfecillin, Carindacillin, Clometocillin, Cloxacillin, Cyclacillin, 
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Dicloxacillin, Diphenicillin, Epicillin, Fenbenicillin, Floxicillin, Hetacillin, Lenan^icillin, 
Metampicillin, Methicillin, Mezlocillin, Nafcillin, Oxacillin, Penamecillin,, Penethamate 
Hydriodide, Penicillin G Benethamine, Penicillin G Benzathine, Penicillin G Benzhydrylamine, 
Penicillin G Calcium, Penicillin G Hydraganmie, Penicillin G Potassiiun, Penicillin G. Procaine, 
5 Penicillin N, Penicillin O, Penicillin V, Penicillin V Benzathine, Penicillin V Hydrabamine, 
Penimepicycline, Phenethicillin, Piperacillin, Pivapicillin, Propicillin, Quinacillin, Sulbenicillin; 
Talantipicillin, Temocillin and Ticarcillin; 

Lincosantiides such as Clindamycin and Lincomycin; 

Macrolides such as Azithromycin, Carbomycin, Clarithromycin, Eiythromycin(s) 
10 and Derivatives, Josamycin, Leuconxycins, Nfidecan^cins, Miokamycin, Oleandomycin, 
Primycin, Rokitamycin, Rosaramicin, Roxithromycin, Spiramycin and Txoleandonqrcin; 

Polypeptides such as Amphomycin, Bacitracin, Capreomycin, Colistin, 
Enduracidin, Enviomycin, Fusafungine, Gramicidin(s), Gramicidin S, Mikamycin, Polymyxin, 
Polymyxin B-Methanesulfonic Acid, Pristinamycin, Ristocetin, Teicoplanin, Thiostrepton, 
15 Tuberactinomycin, Tyrocidine, Tyrothricin, Vancomycin, Viomycin(s), Virginiamycin and Zinc 
Bacitracin; 

Tetracyclines such as Spicycline, Chlortetracycline, Clomocqircline, 
Demeclocycline, Doxycycline, Guamecycline, Lymecycline, Meclocycline, Methacycline, 
Minocycline, Oxytetracycline, Penimepicycline, Pipacycline, Rolitetracycline, Sancycline, 
20 Senociclin and Tetracycline; and 

others such as Cycloserine, Mupirocin, Tuberin. 

b. Synthetic Antibacterials 

2,4-DianQinopyrimidines such as Brodimoprim, Tetroxoprim and Trimethoprim; 
25 Nitrofurans such as Furaltadone, Furazolium, Nifiiradene, Nifiiratel, Nifiirfoline, 

Nifiirpirinol, Nifiirprazine, NiJEurtoinol and Nitrofurantoin; 

Quinolones and analogs thereof, such as Amifloxacin, Cinoxacin, Ciprofloxacin, 
Difloxacin, Enoxacin, Fleroxacin, Fliunequine, Lomefloxacin, Miloxacin, Nalidixic Acid, 
Norfloxacin, Ofloxacin, Oxolinic Acid, Perfloxacin, Pipemidic Acid, Piromidic Acid, 
30 Rosoxacin, Temafloxacin and Tosufloxacin; 

Sulfonamides such as Acetyl Sulfamethoxypyrazine, Acetyl Sulfisoxazole, 
Azosulfamide, Benzylsul&mide, Chloramine-B, Chloramine-T, Dichloramine-T, 
Formosulfethiazole, N^-Formyl-sulfisomidine, N^-B-D-Glucosylsulfanilamide, Mafenide, 4- 
(Methyl-sulfamoyl)suIfanilanilide, p-Nitrosulfethiazole, Noprylsulfemide, 

35 Phthalylsul&cetamide, Phthalylsul&fhiazole, Salazosul&dimidine, Succinylsulfathiazole, 
Sulfabenzamide, SuUbcetamide, Sulfachlorpyridazine, Sul&chrysoidine, Sul&cytine, 
Sulfadiazine, Sul&dicramide, Sul&dimethoxine, Sul&doxine, Sul&ethidole, Sulfaguanidine, 
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SuUaguanol, Sulfalene, Sulfaloxic Acid, Sulfamerasdne, Sul&meter» Siilfamethazine, 
Sulfainethizole» Sul&methomidine, Sul&mefhoxazole, Sul&methoxypyridazine, Sulfionetrole, 
sulfiunidochrysoidine, Sul&moxole, Sulfanilamide, Sulfiinilamidomethanesulfomc Acid 
Triethanolamine Salt, 4-SulfanilainidosalicycIic Acid, N^-Sulfenilylsulfanilainide, 
5 Sulfanilylxirea, N-Sulfenilyi-3,4-xylantude, Siilfanitran, Sulfeperine, Sulfaphenazole, 
Sulfaproxyline, Suifapyrazine, Sulfepjrridine, Sul&somizole, Sulfasymazine, SulJ&thiazole, 
Sulfathiourea, Sulfatolamide, Sulfisomidine and Sulfisoxazole; 

Sulfones, such as Acedapsone, Acediasullfone, Acetosulfone, Dapsone, 
DiathymosuUfone, Glucosulfone, Solasulfone, Succisulfone, Sulfanilic Acid, p- 
10 Sid&nilylbeD2ylainine, pjp-suIfonyldianiline-NjlSPdigalactoside, Sulfoxone and Thiazolsulfone; 

Others such as Clofoctol, Hexedine, Magainins, Methenamine, Methenamine 
Anhydromethylene-citrate, Methenamine Hippurate, Methenamine Mandelate, Methenamine 
Sulfosalicylate, Nitroxoline, Squalamine and XibomoL 

15 c. Antifungal (antibiotics) 

Polyenes such as Anophotericin-B, Candicidin, Demiostatin, Filipin, 
Fungichromin, Hachimycin, Hamycin, Lucensontr^^in, Mepartricin, Natamycin, Nystatin, 
Pecilocin, Perimycin; and others, such as Azaserine, Griseofulvin, Oligomycins, Pyrrolnitrin, 
Siccanin, Tubercidin and Viridin. 

20 

d. Antifungal (synthetic) 

Allylamines such as Naftifine and terbinafine; 

Imidazoles such as Bifonazole, Butoconazole, Chlordantoin, Chlormidazole, 
Cloconazole, Clotrimazole, Econazole, Enilconazole, Finticonazole, Isoconazole, 
25 Ketoconazole, Miconazole, Omoconazole, Oxiconazole Nitrate, Sulconazole and Tioconazole; 
Tria2X>les such as Fluconazole, Itraconazole, Terconazole; 

Others such as Acrisorcin, Amorolfine, Biphenamine, Bromosalicylchloranilide, 
Buclosamide, Chlophenesin, Ciclopirox, Clo^Qrquin, CoparafBnate, Diamthazole, 
Dihydrochloride, Exalamide, Flucytosine, Halethazole, Hexetidine, Loflucarban, Nifuratel, 
30 Potassium Iodide, Propionic Acid, Pyrithione, Salicylanilide, Sulbentine, Tenonitrozole, 
Tolciclate, Tolindate, Tolnaflate, Tricetin, Ujothion, and Undecylenic Acid. 
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Antiglaucoma agents 

Antiglaucoma agents, such as Dapiprazoke, Dichlorphenamide, Dipive£nn and 



Pilocarpine. 



5 f* Anti-inflamonatory agents 

Corticosteroids, aminoarylcarboxyUc Acid Derivatives such as Etofenamate, 
Meclo&namic Acid, Mefanamic Acid, Niflumic Acid; 

Arylacetic Acid Derivatives such as Acemetacin, Amfenac Cinmetacin, Clopirac, 
Diclofenac, Fenclo&nac, Foaclorac, Fenclozic Acid, Fentiazac, Glucametacin, Isozepac, 
10 Lonazolac, Metiazinic Acid, Oxametacine, Proglumetacin, Stdindac, Tiaramide and Tolmetih; 
Aiylbutyric Acid Derivatives such as Butibufen and Fenbufen; 
Arylcarboxylic Acids such as Clidanac, Ketorolac and Tinoridine; 
Arylpropionic Acid Derivatives such as Bucloxic Acid, Carprofen, Fenoprofen, 
Fhinoxaprofen, Ibuprofen, Ibuproxam, Oxaprozin, Piketoprofen, Piiprofen, Pranoprofen, 
15 Protizinic Acid and Tiaprofenic Acid; 

Pyrazoles such as Meplrizole; 

Pyrazolones such as Clofezone, Feprazone, Mo&butazone, Oxyphenbutazone, 
Phenylbutazone, Phenyl Pyrazolidininones, Suxibuzone and Thiazolinobutazone; 

Salicylic Acid Derivatives such as Bromosaligenin, Fendosal, Glycol Sal;icylate, 
20 Mesalamine, 1-Naphthyl Salicylate, Olsalazine and Sulfasalazine; 

Thiazinecarboxamides such as Droxicam, Isoxicam and Piroxicam; 

Others such as e*Acetamidocaproic Acid, S-Adeno^lmethionine, 3-Amlno-4- 
hydroxybutyric Acid, Amixetrine, Bendazac, Bucolome, Carbazones, Difenpiramide, Ditazol^ 
Guaiazulene, Heterocyclic Aminoalkyl Esters of Mycophenolic Acid and Derivatives, 
25 Nabumetone, Nimesulide, Orgotein, Oxaceprol, Oxazole Derivatives, Paranyline, Prfoxiine, 2- 
substituted-4, 6-di-tertiary-butyl-s-hydroxy-l ,3-pyrimidines, Proquazone and Tenidap. 



g* Antiseptics 

Guanidines such as Alexidine, Anibazone, Chlorhexidine and Picloxydine; 
30 Halogens/Halogen Ck>mpounds such as Bomyl Chloride, Calcium lodate. Iodine, 

Iodine Monochloride. Iodine Trichloride, Iodoform, Povidone-Iodine, Sodium Hypochlorite, 
Sodium lodate, Symclosene, Thymol Iodide, Triclocarban, Triclosan and Troclosene 
Potassiimi; 

Nitrofiirans such as Furazolidone, 2-(Methoxymethyl)-5-Nitrofuran, 
^ 35 Nidroxyzone, Nrfuroxime, Nifurzide and Nitrofurazone; 

Phenols such as Acetomeroctol, Chloroxylenol, Hexachlorophene, 1-Naphthyl 
Salicylate, 2,4,6-Tribromo-m-cresol and 3*,4',5— Trichlorosalicylanilide; 
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Quinolines such as Aminoquinuride, Chloroxine, Chlorquinaldol, Cloxyquin, 
Ethylhydrocupreine, Halquinol, Hydrastine, 8-Hydroxyquinoline and Sulfate; and 

others, such as Boric Acid, Chloroazodin, m-Cresyl Acetate, Cupric sulfate and 

Ichthammoi. 

5 

h. Antivirals 

Purines/Pyrimidinones, such as 2-Acetyl-Pyridine S-((2- 

pyridylamino)thiocarbonyl) Thiocarbonohydrazone, Acyclovir, Dideoxyadenosine, 
dideo3Qrcytidine, Dideo?Qinosine, Edoxudine, Floxuridine, Ganciclovir, Idoxuridine, MADU, 
10 Pyridinone, Trifluridine, Vidrarbine and Zidovudline; 

Others such as Acetylleucine Monoethanolamine, Acridinamine, 
Alkylisooxazoles, Amantadine, Amidinomycin, Cuminaldehyde Thiosemicarbzone, Foscariiet 
Sodium, Kethoxal, Lysozyme, Methisazone, Moroxydine, Podophyllotoxin, Ribavirin, 
Rimantadine, Stallimycin, Statolon, Thymosins, Tromantadine and Xenazoic Acid. 

15 

^ Combinations and kits 

The compounds and compositions containing the compounds may also be coated on 
bandages, mixed with bioadhesives or included in dressings. Thus, combinations of bandages, 
bioadhesives, dressings and other such materials and the compositions formulated as described 
20 herein are provided. Kits containing these combinations, which may also include compositions 
containing the above listed agents, are also provided. 

Articles of manufacture 

The con^oimds and compositions provided herein may be packaged as articles of 
25 manufecture containing packaging material, one or more of the compounds provided herein, 
which is ejOfective for ameliorating peripheral hyperalgesia, within the packaging material, and a 
label that indicates that the compound, N-oxide, acid, salt or other derivative thereof is used 
for treating hyi>cralgesic conditions. 

30 Methods of treatment 

Compositions for use with human skin preferably may be applied at least once per day, 
or if necessary, to achieve the desired result, more often, to the areas of the skin for which 
treatment is sought. It is understood that the precise treatment regimen depends upon the 
individual treated and may be ascertained empirically depending upon the formvdation, and 
35 particularly, the age of the treated individxiaL Any regimen is acceptable as long as the desired 
anti-hyperalgesic effects are achieved without substantial deleterious or sustained undesirable 
side effects. 
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The methods for treating human skin are practiced by applying to the skin, preferably 
at least daily, a composition suitable for human skin treatment or treatment of mucosal 
membranes and other body sur&ce tissues, including the vagina, rectum, mouth, eyes and 
other such tissues. The compositions may be injected into joints or other inflamed areas. 
5 Compositions may be combined with bandages, bioadhesives and other dressings and 

applied to the body in combination therewith. 

The following examples are included for illustrative purposes only and are not intended 
to limit the scope of the invention. 

10 Example A - Capsules 

Active Compound 2.5 gm 

Com starch 23.0 gm 

Lactose 145.0 gm 

Talc 15.0 gm 

15 Magnesium stearate 3.0 gm 

The ingredients were mixed and were encapsulated using technkiues practiced in the 
art. . 

20 Ex ^plcB^ Tablet ~ ' 

Active Compound 150 gm 

Lactose 125 gm 

Com starch 50 gm 

Magnesium stearate 2.0 gm 

25 Liquid Petrolatum 2.0 gm 

The in^edients were mixed, then put through U.S. Standard Screens to produce fine 
granules. The granules were conq)ressed into tablets, each tablet containing about 150 mg of 
an active compound of the present invention. 

30 



35 



pxw)f>ple C - Symp 




Active Compound 


25 gm 


Lemon Oil 


2ml 


Sucrose 


650 gm 


Citric Acid 


4 gm 


Benzoic Acid 


3 gm 


Tmgacanth 


16 gm 
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Deionized water q.s. 1000 ml 

The ingredients, without the active compound, are dispersed in water to make about 
800 to 900 ml of solution. The active compound is then added and the solution is stirred into 
a syrup. Water is then added to make 1000 ml of the syrup. 



Rvample D ■ Parenteral Solution . . . _^ 

Active Compoimd 30 gm 

Methylparaben 3 gm 

Propylparaben 1 gm 

Lidocaine 5 gm 
Deionized water q.s. 1000 ml 

The ingredients are dissolved in water to provide a solution followed by sterilization by 
filtration. 



Rxample E - Rectal Supposaorv 

Active Compoxind 80 gm 

Propylene glycol 95 gm 

Polyethylene glycol 4000 1 800 gm 

The active compound is added to the propylene glycol and milled until a finely divided 
uniform mixture is formed. The polyethylene glycol 4000 is melted and the propylene glycol 
dispersion is added with stirring to obtain a suspension. The suspension is poured into molds, 
allowed to solidify and removed firom the molds for packaging. 



pxample F - Water-washable ointment 

Active Compound 1 A % w/w 

Lanolin alcohol 0.15 w/w 

Emulsifying wax NF 7.5% w/w 

PEG-20 glycerides 5.0% w/w 

Petrolatum 86.0% w/w 
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The ingredients are melted together and mixed well until the resulting ointment 
congeals. 



S Example G - Oil>in-water cream 

Active Compound 10.0% w/w 

Bemyl alcohol 4.0% w/w 

Propylene glycol 10.0% w/w 

10 Polyethylene glycol 400 10.0% w/w 

Petrolatum 20.0% w/w 

Stearyl alcohol 10.0% w/w 

Poloxamer 1 0.0% w/w 

Water q.s. 100 

15 Buffer to pH 7.0% w/w 

In preparing the oil-in-water cream, water, propylene glycol and polyethylene glycol 
400 are heated to about 70 to 80_ C, followed by adding a mixture of petrolatum, stearyl 
alcohol and poloxamer and the mixture is stirred until homogeneous. The active compound in 
20 bensgrl alcohol is added and the mixture is homogenized. The pH is then adjusted with a bufifer 
to about 7.0. 



25 



Example H - Aqueous gel 



Active Compound 10.0% w/w 

Benzyl alcohol 4.0% w/w 

Hydroxyethyl cellulose 3.0% w/w 

Water q.s. 100 

30 Buffer to pH 7.0% w/w 

The aqueous gel is prepared by mixing the active compoiind, benzyl alcohol and adding 
the mixture to buffered water. Hydroxyethyl cellulose is then added with stirring until the 
mixture gels. 

35 Having described the invention with reference to its preferred embodiments, it is to be 

understood that modifications within the scope of the invention will be apparent to those 
skilled in the art. 
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